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THE INTERPRETATION OF THE ANIMAL MIND! 


BY HARVEY CARR 
The University of Chicago 


At the beginning of the experimental movement in com- 
parative psychology, the science of psychology was defined, 
almost without exception, as the study of consciousness. I 
am not defending that definition; I am merely stating a 
historical fact, and a rather curious fact some of you may wish 
toadd. Granted this fact, however, it was logically inevitable 
that animal psychology should have been defined as the study 
of the conscious life of animals. The science proposed to as- 
certain the distribution of consciousness throughout the or- 
ganic world, to describe with some detail the nature of these 
conscious experiences in the various phyla, and to study their 
genetic relationships. ‘The method of the science was ad- 
mittedly that of anthropomorphic interpretation on the basis 
of similarity. 

This subjective point of view has been clearly stated and 
ably defended by Miss Washburn in her ‘Animal Mind.’ 
She gives a clear, concise and straightforward account of the 
doctrine—an account that is unusually free from uninten- 
tional ambiguities as well as from intentional obscurities and 
evasions. The following excerpts from the first chapter of 
this text may be quoted: 


There exists an inner aspect to behavior, the realm of sensations, 
feelings, and thoughts, which is not itself identical with behavior or 
with any form of movement. 

1 Address of the president before the American Psychological Association, Phila- 
delphia Meeting, December, 1926. 
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Since an inner world of experience exists, we may legitimately 
try to investigate it. 

One main object in this book will be the interpretation of the 
inner aspect of the behavior of animals; we shall be interested in 
what animals do largely as it throws light upon what they feel. To 
the true psychologist, no challenge is so enticing as that presented 
by the problem of how it feels to be another person or another 
animal. 

That the mind of each human being forms a region inaccessible 
to all save its possessor, is one of the commonplaces of reflection. 
His neighbor’s knowledge of each person’s mind must always be 
indirect, a matter of inference. 

We are obliged to acknowledge that all psychic interpretation of 
animal behavior must be on the analogy of human experience. 

Whether we will or no, we must be anthropomorphic in the 
notions we form of what takes place in the mind of an animal. 

We can by the use of the same kind of inference from one case to 
another similar case, upon which all scientific generalization is based, 
infer that when a being whose structure resembles ours receives the 
same stimulus that affects us and moves us in the same way as a 
result, he has an inner experience which resembles our own. 

Finally, we may extend this inference to the lower animals, 
with proper safeguards, just as far as they present resemblances 
in structure and behavior to ourselves. 


This position was soon subjected to a violent attack on 
the part of the budding behaviorists of the time,—some of 
whom by the way did not develop to the point of fruition, or 
at least we may say that they did not go to seed on the 
doctrine. As is frequently the case with such controversies, 
the discussion confused the issues more than it clarified them; 
no one was convicted of his intellectual sins; some personal 
feelings were engendered, and in time the controversy was 
dropped by mutual consent. The term anthropomorphic ac- 
quired a peculiar significance in certain quarters. It became 
a choice epithet which you could hurl at an antagonist with 
telling effect when you wished to damn him in genteel terms. 
The word as used in this way seemed to convey the somewhat 
delicate suggestion that the individual in question was obtuse 
in intellect, a logical pervert, and an insipid sentimentalist. 
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My introduction to psychology roughly coincided with the 
beginning of the experimental movement in comparative 
psychology. I was reared and nurtured in an intellectual at- 
mosphere that was somewhat critically hostile to the anthro- 
pomorphic interpretation of the animal mind. Naturally I 
absorbed this attitude. While I was quite convinced of the 
unsoundness of the doctrine, yet in those rather rare but oc- 
casional moments of intellectual candor and honesty, I was 
somewhat vaguely and disquietingly aware of the fact that 
I did not know in what specific respects the doctrine was un- 
sound. 

It is said that more scientific problems are forgotten than 
are ever solved. But many problems are not really forgotten. 
We merely cease to discuss them in public because of the 
futility of so doing, but these problems often continue to exist 
and slumber in our minds, and we later are surprised to find 
that they have been either solved or clarified with the passage 
of time. Time is a wonderful solvent for many of the in- 
tellectual and spiritual troubles that afflict mankind, and it is 
due to my faith in its mystic powers that I venture to revive 
this old controversy and to reévaluate it from the vantage 
ground of perspective. 

The doctrine can be evaluated from two standpoints—its 
objective or aim on the one hand, and its method of attaining 
that end on the other. Let us grant for the present the 
validity of the method, grant that we can attain accurate and 
reliable knowledge of the existence and nature of the conscious 
life of any organism, but raise the question of the worth and 
value of that knowledge. 

This specific question immediately raises the more general 
and age-old problem of the worth and value of any knowledge. 
Is all knowledge valuable and worth while in and of itself, or 
is knowledge valuable only as a means of attaining some other 
valued end, and what is that ultimate standard in terms of 
which we can measure the relative worth of different forms of 
knowledge? I wish you to note that I am merely asking these 
questions. I expect neither to give nor to receive an answer, 
though I am willing to admit that most of us can answer these 
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questions in a manner that is entirely satisfactory to ourselves 
if to no one else. It is obvious that the problem of relative 
values must remain for the time being at least largely a matter 
of personal opinion. 

Society has developed, however, certain generally accepted 
practical standards of value, and we may evaluate the aims 
of the subjectivists and the behaviorists from this standpoint. 
Which of these two aims makes the greater appeal to the 
general public? Is society more interested in understanding 
the behavior of animals, or in appreciating their feelings and 
attitudes toward the world? While one encounters a certain 
amount of interest concerning the existence of ideas in animals 
and concerning their capacity to feel pain, yet one can hardly 
assert that there exists any very widespread and insistent 
public demand for a systematic knowledge of the conscious 
life of animals. Neither have I encountered, on the other 
hand, any similar demand for a systematic knowledge of the 
behavior of animals. We find here and there a sporadic 
curiosity in certain of the more unusual types of animal 
behavior such as the migration of birds and the turning be- 
havior of dogs before lying down—a curiosity, by the way, 
that we are able to divert somewhat successfully at times, but 
never to satisfy in any real sense of the term. Judged in 
terms of accepted social values, the rival conceptions, to my 
mind, stand pretty much on a par, with neither side of the 
controversy having much of which to boast. 

Social values and interests, however, are not fixed, but are 
subject to change and further development. We must thus 
recognize the possibility at least of such a development of our 
humanitarian and sympathetic interests that they will be ex- 
tended to the animal world, and that as a consequence the 
existence of pain in animals may come in time to be regarded 
as such a significant and important question that society will 
imperiously demand an answer. Such a development is 
possible, although I do not expect to encounter it in my time. 

Let us now grant the value of the end, but question the 
validity of the method employed in attaining it. The method 
is that of inferring from man to animals on the basis of their 
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similarity. This method of obtaining knowledge of the inner 
life of animals is necessarily valid, in the opinion of its ad- 
herents, because it is the one that is used in every scientific 
inference or generalization. In spite of an initial bias to the 
contrary, and in spite of a considerable amount of critical 
consideration, I must confess that I have been unable so far 
to find any flaw in this argument. 

While similarity may be an essential condition of an in- 
ference, yet the mere fact of similarity does not insure the 
validity or truth of that inference. As a logical maxim, we 
can not assert that what is true of one situation is also true for 
every other similar situation, for any two objects or situations, 
no matter what they may be, are similar in some respects and 
different in others. Otherwise, they would not both be re- 
garded as objects or situations on the one hand, nor as two on 
the other. 

Inferences are valid only when the situations involved ex- 
hibit a certain degree or kind of resemblance. ‘The conditions 
that are essential to a valid inference can not be determined on 
a priort grounds; they must be discovered empirically. 
Given a certain phenomenon A, we proceed to study the 
various. complex situations in which it occurs as compared 
with those in which it is known to be absent, in order to dis- 
cover its essential or contingent conditions, X and Y. Having 
discovered these factors, we infer or predict that the phenom- 
enon in question may legitimately be expected to be en- 
countered in all those prospective situations which fulfill our 
prescribed conditions, viz., those which are similar to the 
situations already studied in respect to the presence of the 
factors X and Y. This is the process of predictive generaliza- 
tion, the process of discovering and formulating in abstract 
and general terms the type or range of prospective situations 
in which we may legitimately expect to find our given phe- 
nomenon. The character of this class of prospective situa- 
tions must be defined in terms of their similarity to those 
which we have already analyzed, and the truth or validity of 
our predictive inferences will depend upon the accuracy and 
completeness of our analysis. 
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One method of analytically discovering these essential 
conditions is that of practical application. We make an in- 
ference on the basis of a rough analysis of a few cases, test its 
validity by applying it to a number of new situations, and 
then revise and reformulate our generalization on the basis of 
its success or failure in meeting those situations. 

In the give and take of experience, we thus gradually attain 
a more complete and accurate analysis of the essential factors 
involved, and this increasing knowledge enables us to make 
better and better predictive generalizations. The validity of 
this method, I am sure you will agree, is well attested by the 
success that has attended its use in making our predictions 
of the weather. 

It is at once obvious that the method, irrespective of its 
validity, is not applicable to the case of animals. We can 
not test the validity of our inferences concerning the conscious 
life of animals by the method of practical application, inas- 
much as we are dealing, by definition, with alleged events that 
transcend our observational powers. 

In their attempts to discover the evidences of mind or 
consciousness in animals, certain psychologists, as a matter of 
fact, have used a method that is quite similar to the one just 
described, and one that is equally fallacious. 

What is the index or criterion of consciousness by means 
of which we can validly infer its existence in animals, or, in 
what respects must animals resemble man in order to be 
regarded as conscious? Miss Washburn has thoroughly dis- 
cussed this question in the chapter on the ‘ Evidence of Mind.’ 
Is responsiveness to stimulation a valid index? Miss Wash- 
burn replies in the negative, and she justifies her answer in 
part on the ground that according to this criterion a rebound- 
ing ball would be conscious. Neither can choice be regarded 
as an evidence of mind for this hypothesis must assume that 
consciousness accompanies the behavior of atoms in combina- 
tion. “The mere fact that an animal reacts to stimulation, 
even selectively and for its own best interests, offers no 
evidence for the existence of mind that does not apply equally 
well to particles of inanimate matter.” ? Finally, learning by 

? Washburn, M. F., ‘The Animal Mind,’ p. 26 (3d ed.). 
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experience is not a valid criterion for we can find parallels 
for it in the inanimate world, and she cites the fact that the 
wood of a violin reacts differently to the vibrations of the 
strings after it has ‘experienced’ them for a number of years. 
Miss Calkins, in one of her articles,* likewise dismisses the 
doctrine that life is an indubitable index of the presence of 
consciousness in part because consciousness on this basis must 
be ascribed to vegetable as well as to animal organisms. 

The fallacious character of this type of reasoning is more 
apparent if we recast the argument in a more expanded form. 
We have first hand and indubitable, knowledge of the ex- 
istence of consciousness only in ourselves. Our knowledge of 
the existence of consciousness in animals, plants and inanimate 
things is a matter of inference on the basis of analogy, and we 
can make valid inferences in respect to these three kinds of 
objects only when we have discovered some reliable index of 
consciousness in man. Is responsiveness to stimulation such 
an index—one that will enable us to decide whether animals, 
plants and inanimate things are or are not conscious? Cer- 
tainly not, because if it were a valid index, inanimate things 
would also be conscious, and they are not. If we already 
know what things are unconscious, why search for a criterion 
that will give us that knowledge? 

We may also state the argument in the following fashion. 
We have certain naive and tentative beliefs concerning the 
distribution of consciousness throughout the animate and in- 
animate worlds, and we wish to justify or test the truth of 
these beliefs. To do this, we must first discover a valid index 
to the presence of consciousness. Is responsiveness to stimu- 
lation such an index? Most emphatically, no. Why? 
Simply because it does not harmonize with the beliefs whose 
validity we wish to test. 

It is quite apparent to my mind that Miss Washburn needs 
to discover no criterion of the psychic in order to convince 
herself that inanimate things are unconscious. As a matter 
of fact, she is testing the validity of the alleged criterion in 

* Calkins, M. W., “The Limits of Genetic and of Comparative Psychology,’ Brit. 
J. Psychol., 1904-1905, 1, p. 269. 
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terms of her established beliefs, rather than her beliefs in terms 
of the criterion. If the validity of the criterion is to be tested 
in terms of our established beliefs, how can that criterion be 
used to substantiate those beliefs? Obviously, such argu- 
ments merely traverse a logical circle of an exceedingly short 
diameter. 

It is evident from the previous discussion, that we must 
judge the validity of our criterion solely on the basis of our 
analysis of the situations from which we infer. Stated in terms 
of the problem of the distribution of consciousness, we must 
test the validity of our index of the psychic wholly on the 
basis of our analysis of those situations in which consciousness 
is known to exist, 7.¢., human situations, without any reference 
whatsoever to its potential implications for non-human 
situations. 

What observable factor or group of factors constitute a 
reliable and indubitable index of the presence of consciousness 
in man, or, in what respects must an animal resemble man in 
order to be regarded as conscious? To be an indubitable 
index, these factors must be present not only when man is 
conscious, but what is equally important they must invariably 
be absent during periods of unconsciousness. Is the ability 
to learn a valid criterion? Only on the hypothesis that man 
can learn when conscious and is unable to learn when un- 
conscious, and it is the latter aspect of this problem that is 
usually not given sufficient consideration. 

We can thus make valid inferences as to the existence of 
consciousness in animals only in so far as we have an accurate 
and complete knowledge of its essential conditions in man, and 
this knowledge must be derived from an analysis of the con- 
ditions present during consciousness as distinct from those 
which occur during periods of unconsciousness. We thus 
need to compare the organic conditions present during waking 
hours with those present during natural sleep and the various 
comas and trances, as well as with those present when life is 
extinct. 

I do not propose to sponsor any particular criterion of the 
conscious. I merely wish to note the conditions under which 
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any criterion must be evaluated, and to suggest that these 
conditions are not at all favorable for an adequate and ac- 
curate analysis. Perhaps our indecisions and disagreements 
concerning the consciousness of animals may be really due in 
large part to our lack of any confident and decisive knowledge 
of its essential conditions in man, and hence to settle such 
questions it may be suggested with some degree of truth that 
we need to study animals less and man more. 

Miss Washburn is apparently much more confident of the 
detailed nature of consciousness than she is of its existence in 


the lower animals. The following statements are quoted from 
her book: 4 


The number of different sensations occurring in an Amceba’s 
mind, if it has one, is very much smaller than the number forming 
the constituent elements of our own experience. 

Supposing consciousness to exist in so primitive an animal as 
the Amceba, we have evidence for the appearance in it of a specific 
sensation quality representing the chemical or food sense. 

A second point in which the mind of an Ameeba, if it exists, 
must differ from that of a human being, consists in its entire lack 
of mental imagery of any sort. 


These noted provisos of Miss Washburn have been the 
subject of much good-humored comment as well as of some 
that can not be so characterized. These provisos invariably 
suggest to my mind the picture of an earnest minister of the 
gospel diligently describing with some care and detail the 
nature of the life to come, but continually interspersing his 
remarks with the qualifying proviso if there be a future life. 
Would a zealous minister devote his life to preaching about 
that in which he did not believe? Would Miss Washburn 
devote her time and energy and talents to investigating and 
describing the mind of an Ameeba if she had any genuine 
doubts of its existence? Do these provisos reflect such a 
doubt, or, in modern terminology, must they rather be 
interpreted as mechanisms of defence against the possible 
onslaughts of her opponents? 


4 Washburn, M. F., ‘The Animal Mind,’ Chap. 3. 
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While I find these provisos at times to be both amusing and 
entertaining, yet I must admit that the distinctions of belief 
which they represent are after all founded upon a solid bed of 
logic. What we know about the conscious life of animals 
depends in part upon what we know about man, and I think 
that you will agree that we feel much more confident of our 
ability to state the organic conditions of such specific modes 
of experience as the visual and the auditory than we are of 
our ability to state the conditions underlying the fact of con- 
sciousness itself. 

There are those who disdainfully dismiss the question as to 
the existence and nature of animal consciousness because 
they deny the fact of human consciousness. I wish to note 
that they too have made an inference, and an inference that 
is suspiciously anthropomorphic in character. Furthermore, 
they differ from Miss Washburn as to their conclusions about 
animal consciousness, not because of any difference in logic, 
but because they differ from her in what they know or think 
they know about human consciousness. 

An objection to the logic involved in anthropomorphic 
interpretations may be urged on the ground that it is illegiti- 
mate to make inferences concerning those situations whose 
very nature precludes the possibility of testing the truth of 
those inferences;—that we can never attain any certain 
knowledge unless our inferences can be empirically verified. 

In reply, we may say that all science, in its predictive 
aspects, always deals with probabilities or practical certain- 
ties, and never with absolute truths. In both science and 
practical life, we are continually making inferences and con- 
clusions in whose truth we confidently believe and upon which 
we are accustomed to act without ever taking the trouble of 
subjecting those beliefs to an empirical test. I believe that 
my head contains brains, and I am here using brains in the 
anatomical sense of that term. I am sure you will agree 
with me that the existence of those brains is pretty much of 
an inference—and an inference based upon the fact of simi- 
larity. I can assure you most emphatically, however, that I 
have never felt the least logical impulsion to substantiate my 
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belief by a decisive appeal to observational fact, and I 
sincerely hope that no one of you will ever permit your 
actions to be dominated by any intellectual curiosity that 
you may entertain in the matter. An empirical verification 
of an inference is not an essential condition of its validity. 

The upholders of the subjectivist position have continu- 
ously and persistently called our attention to the obvious 
fact that the proposed method of studying the conscious life of 
animals differs in no essential way from that by which we ob- 
tain our knowledge of other people’s experiences. Any con- 
clusion or belief we may entertain as to the distribution and 
nature of consciousness in the organic world, be it a human or 
an animal organism, is thus ultimately based upon a know- 
ledge of our own individual experiences. In other words, we 
are making inferences on the basis of a single case. 

There are those who may be somewhat skeptical of the 
possibility of making any legitimate or valid inferences on the 
basis of our knowledge of a single case. Does not science con- 
tinually warn us against the sin of too hasty generalizations, 
of the impropriety of making predictions from the study of a 
too limited number of cases? 

If we can not generalize from a single case, how many are 
necessary, five, fifty, or a hundred? Why one hundred and 
not ninety-nine, and is the number fixed, or does it vary with 
the subject under consideration? Is the probable validity of 
a generalization a function of the number of cases analyzed, 
or of the numerical relation of these to the total number of 
cases? I confess that I have but little faith in the magic of 
sheer number. I suspect that the validity of a predictive 
inference is a function, not of the number of cases studied, 
but rather of the completeness and accuracy of our knowledge 
of them.. The number of cases is significant only in so far as 
it contributes to a more comprehensive and accurate know- 
ledge of the essential conditions of the phenomenon in 
question. We can make reliable generalizations from a single 
case as well as from two or a dozen provided we know enough 
about that situation. If we can not infer from ourself to an 
animal, neither can we make an inference concerning the con- 
scious status of other individuals. 
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The concept of anthropomorphic interpretation may also 
be discussed from the standpoint of the problem of ideas. I 
have read in a recent book ® that the existence of ideas, at 
least in the anthropoid apes, has been both abundantly and 
convincingly demonstrated. I wish to take exception to this 
optimistic statement. Demonstrated to the satisfaction of 
whom, we may ask? The apt reply may be made, to the 
satisfaction of any reasonable individual, and it is to be under- 
stood that the statement does not apply to the skeptical type 
of person who is so biased that he would as soon deny the 
nose on his face as to admit the existence of ideas in animals. 
I must admit that I have my biases concerning the existence 
of ideas in animals as well as upon a few other topics which 
it is needless to specify. As a human being, I am very 
strongly biased in favor of the existence of ideas in the higher 
animals, and yet as a comparative psychologist I am not yet 
fully convinced that the truth of the proposition has been 
indubitably established, and neither do I believe that the 
existence of ideas in animals has been disproven. I am not 
unmindful of the many excellent experiments that have been 
performed in this field, and yet I am not entirely convinced 
that any of these, even those with which I have had some- 
thing to do, constitutes a decisive and unambiguous test of 
the presence of ideas in animals. 

In attempting to discuss the topic of ideas with some of 
my behavioristic friends, I have been somewhat nonplussed 
at times by their assertion that they do not know what an 
idea is; and yet I suspect that they are right in the matter for 
it is a rather difficult task to frame any adequate notion of 
that of which one has had no experience. While one must 
exercise a considerable degree of caution and circumspection 
in interpreting any such isolated bits of behavior, laryngeal 
or otherwise, yet I must confess. that I agree with these people 
in respect to this particular assertion. Neither do I know 
what an idea is, and, if you will excuse the seeming paradox, 
I am also willing to state my conviction that I do know what 
an idea is. 

5 Yerkes, R. M., ‘Almost Human,’ p. 121. 
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In discussing the process of knowing, we psychologists 
seem to be quite prone to what I may term the ‘disjunctive 
fallacy,’ the assumption that we either know or do not know 
the nature of a thing. I think that I know a few things 
about the nature of oxygen, electricity, and ideas, and yet I 
am sure that you will admit that there is much more that I 
do not know about these things. I know the nature of an 
idea sufficiently well to be able to recognize the more con- 
spicuous cases that occasionally pass through the portals of 
my mind, and yet I do not know ideas well enough to be able 
to identify on all occasions their presence or absence in the 
mind of an animal. 

For the present, however, I am not particularly concerned 
with the problem as to whether animals do or do not have 
ideas. Rather am I interested in the logical principles in- 
volved in making valid inferences concerning their ideational 
status. In order to infer the existence of ideas in animals, 
we must first discover a reliable and unambiguous index of 
their presence in man, and, moreover, the validity of this 
index must be tested wholly on the basis of our analysis of the 
human situation. If we were all confidently agreed upon the 
validity of an index of ideas in man, we should find but little 
difficulty in arranging an experimental situation that would 
be regarded as constituting a decisive test of the presence of 
ideas in animals. The primal difficulty in studying the idea- 
tional life of animals is our lack of knowledge of any decisive 
and unambiguous criterion of ideas in man. We do not as 
yet know enough about ideas in man to enable us to recognize 
them in animals, and perhaps it may be well to reiterate that 
for certain purposes, at least, we comparative psychologists 
need to study animals less and man more. 

No one has seriously proposed an anatomical index of 
ideas—the proposition that thinking is carried on by means of 
some specific differentiated structure that can mediate no 
other type of activity. Not even the radical behaviorists are 
guilty of this scientific sin, for when we translate the good old 
word ‘thinking’ into that much more satisfactory, definite, 
precise, unambiguous and scientific term of ‘language activ- 
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ity,’ we find that not every vocal or laryngeal activity is 
language, and that the linguistic activities may involve struct- 
ural mechanisms that may conceivably be located in any part 
of our anatomy. 

Our index must be a behavioristic one, and we must be 
able to state quite definitely the nature of those types of 
behavior that man can exhibit with the use of ideas as dis- 
tinct from those that he can perform without the aid of ideas. 
Our index, to be unambiguous, must be a differential one, and 
it is this essential characteristic that is usually ignored in many 
of our discussions of this topic. For example, man employs 
ideas in reacting to remote situations, but it does not follow 
that this type of behavior can be regarded as a valid index of 
ideas. For this purpose, we also need to know that reactions 
in reference to prospective situations are impossible without 
ideas. Can the human organism adapt to remote conditions 
without the aid of ideas? If man can do so, this type of 
behavior is not an unambiguous index of the presence or 
absence of ideas in animals. If the human organism can not 
do so, adaptation to remote situations is a valid criterion, and 
I should have no hesitancy whatsoever in ascribing ideas to 
many species of animals. Our hesitancy about animals 
merely reflects the non-decisiveness of our knowledge about 
man. 

Watson has recognized the differential character of a 
valid criterion, for he attempts to define language activities as 
distinct from the overt and non-linguistic modes of behavior. 
I have no quarrel with the validity of his definition, though 
so far as I have been able to discover he has merely translated 
into other terms the venerable and hoary-headed doctrine of 
the representative or substitutive character of thought. 

Granted the truth of these definitions, however, we may 
still raise the question whether these distinctions are suffici- 
ently adequate and precise for purposes of identification? 
Apparently, Watson so regards them, for he seems to be able 
to identify unhesitantly and confidently, even with a casual 
and passing glance, the linguistic or non-linguistic character 
of any specimen of animal behavior. I do not find these 
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definitions so satisfactory in this respect. On the basis of 
these definitive statements, I can not candidly and truthfully 
say with Watson that the possession of language forever 
differentiates man from the brutes. I must confess that I am 
considerably nonplussed and undecided as to the linguistic 
or non-linguistic character of many types of animal behavior. 
As a matter of fact, I can not always confidently identify a 
linguistic act in other people, and besides I am sometimes un- 
decided how to label some of my own responses. 

The problem of identifying the linguistic activities is not 
so simple as it seems. Can the coy demureness and the 
sparkle of the eye be regarded as a part of the young lady’s 
overt behavior response to the ardent advances of her suitor, 
or are these, perhaps, linguistic activities? Is she talking to 
him with her eyes, and, if so, can these acts be construed as an 
invitation? Many an ardent swain has been sorely per- 
plexed when confronted with such a practical situation, and 
many a doubt has never yet been resolved into a decision. 
Might not even a radical behaviorist have his moments of 
doubt, and if he decided in the affirmative would the young 
lady ever admit the truth of his conclusions? If we may make 
mistakes with our intimate acquaintances, how can we be so 
dogmatically confident in the case of animals? 

I do not propose to discuss any of the alleged proofs of the 
existence of ideas in animals. I merely wish to emphasize 
several propositions: The validity of any proposed index 
must be tested wholly in terms of its applicability to the 
human situation. It must be a type of response in which 
ideas are involved, and one that can not occur without ideas. 
It must involve a differential statement as to what acts can 
be performed with the aid of ideas as opposed to those re- 
sponses whose acquisition and performance are neither di- 
rectly, indirectly, or remotely contingent upon ideas. The 
discovery of such an index is not necessarily an insoluble 
problem, but it is by no means an easy one. Who can 
confidently list all the things that the human organism can do 
that in no way presuppose the existence of ideas? 

A chapter of a recent book ® contains an admirable dis- 

* Yerkes, R. M., ‘Almost Human,’ Chap. VI. 
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cussion of the experimental work on the ideational behavior 
of the anthropoid apes. This chapter is entitled ‘Accident 
or Insight’—a title by the way which might very well bear 
the additional label of ‘Made in Germany.’ Accident or in- 
sight! Another illustration of the disjunctive fallacy, I fear. 
Why not accident and insight? 

In my high school days, an instructor of geometry gave 
us an entertaining account of the large number of solutions 
that had been discovered for the problem of the relation of the 
hypotenuse to the two sides of a right angle triangle, and he 
finally suggested that we test our mathematical ingenuity 
and aptitude in devising a proof different from that given in 
the text. 

To my great surprise, an apparently feasible solution was 
soon suggested in the course of my analysis of the problem. 
I was quite confident that I had discovered a solution, and I 
feverishly carried out the necessary steps of analysis in order 
to confirm my belief and to receive my due reward on the 
morrow. My buoyant hopes were soon doomed to dis- 
appointment, however, as I discovered in the final stages of 
analysis that one essential condition of the problem had been 
overlooked. 

Here was insight—insight into the nature of the problem 
and the relation of the suggested solution to that problem— 
a very considerable amount of insight, correct insight in fact, 
but an insight that was inadequate in one slight respect. 

This process was repeated a number of times with some- 
what similar results. There were varying degrees of insight, 
correct insight for the most part, but always a certain amount 
of erroneous, irrelevant and deficient insight, with failure and 
disappointment as a consequence, and I finally decided that 
further attempts were futile. 

At a later time, while I was preoccupied with other things, 
there suddenly flashed to mind another possible mode of 
attack. I had but little insight into the logical implications 
of this hypothesis, and but little faith in its possibilities for 
success. Upon carrying out the necessary steps of analysis, I 
finally found, to my great surprise, that I had discovered a 
valid solution for the problem. 
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This series of rational operations obviously involved a 
considerable degree of insight, and yet there was trial and 
error, and I can assure you with all sincerity and due humility 
that if the discovery of that solution is not to be termed an 
accidental or chance success, those two words might as well be 
banished from our language. 

The doctrine of the mutual exclusiveness of insight and 
accidental success is unjustified. It practically assumes that 
all insight is both comprehensive and correct. It ignores the 
patent fact that there are all degrees and kinds of insight— 
vague, indefinite, schematic, partial, inadequate, deficient and 
erroneous. The so-called trial and error, or motor, method of 
solving problems can not be contrasted with the rational 
method in this fashion. The rational search for a solution is 
a trial and error process in any valid sense of that term, and 
the final emergence of the successful solution is just as truly a 
chance or accidental phenomenon as is the occurrence of the 
correct reaction in the motor method of attack, for any 
phenomenon is a matter of chance only in the sense that it is 
unpredictable or can not be foreseen. The concept of chance 
is largely a compensatory mechanism for our ignorance of 
causal relations. Not only does the rational process involve 
trial and error, and chance success, but also a certain degree 
of insight, in my opinion, is involved in the acquisition of 
most acts of skill. 

It is evident from the context of the chapter, however, 
that the term insight is used in the way indicated. Given 
ideas, given understanding, or insight, there is no trial and 
error discovery, no accidental success, but immediate, direct 
and correct reaction to the problem at hand. Used in this 
way, the term insight will come to imply, I fear, some mystical 
intuitive power of mind that unerringly, unfalteringly, and 
inevitably guides our mental footsteps in the paths in which 
they should go. To attribute this sort of insight to animals, 
is to endow them with powers not possessed by human beings. 
I am perfectly willing to humanize animals on occasion, but 
I do most heartily object to any attempt at deifying them. 
Accident or Insight! I sometimes wonder whether this title 


itself was a matter of accident or a product of insight. 
7 
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The discussion may now be briefly summarized by some 
statement of personal opinion: 

I am not much interested in the conscious life of animals, 
in the attempt to envisage the world from the standpoint of 
the animal’s experience. However, I am perfectly willing to 
admit the validity of such a scientific goal for those who like 
it. I have no desire nor hope of impressing my system of 
values upon others. 

The logical validity of the inferential process involved in 
making anthropomorphic interpretations is freely admitted. 
The logic differs neither in degree nor kind from that upon 
which any scientific generalization is based. It is theoretically 
possible to make valid inferences from a single case, and an 
empirical verification of an inference is not essential to its 
validity. 

Our uncertainties and disagreements concerning the con- 
scious status of animals are not reflections of any defects or 
differences in our logical operations, but they are rather due 
to defects and differences in the major premises from which we 
start, viz., what we think we know or do not know about man. 
I do not think that we have at present a sufficient amount of 
accurate and generally accepted knowledge of the organic 
conditions of human consciousness to make any very con- 
vincing statements concerning many aspects of the psychic 
life of animals. 

Being somewhat skeptical of the validity of our major 
premises, and not much interested in the nature of animal con- 
sciousness, it is not at all surprising that I am somewhat of a 
behaviorist in the field of animal psychology, although I do 
not class myself as such so far as human psychology is con- 
cerned. Your attention may now be directed to the obvious 
fact that the grounds for adopting or rejecting the behavior- 
istic position may differ for the two fields. It is thus entirely 
possible for a person to be a behaviorist in animal psychology 
and yet to retain the subjective mode of approach to the study 
of the human mind without being guilty of the charge of in- 
consistency. I suspect, however, that some people have dis- 
carded the subjective method of studying the human mind 
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partly in order to appear consistent, but, in my opinion, such 
a specious type of consistency can hardly be classed with the 
cardinal virtues. 

If we are unable to make valid inferences concerning the 
conscious status of animals, because of defects in our major 
premise, what right have we to believe that other human 
beings are conscious? Do I have such belief? Most cer- 
tainly, and I may also add that I have enough faith in the 
potency of human courtesy to believe that most of you are 
still conscious in spite of present circumstances. 

So far I have discussed the process of making inferences 
on the basis of the kind of similarity involved. Legitimate 
inferences may also be made in terms of the degree of similarity 
and I suspect that our anthropomorphic beliefs concerning 
other individuals are to be explained and justified in large part 
on the basis of this principle. While I may not know the 
essential organic conditions of consciousness in myself, the 
similarities between individuals are so great that the probabil- 
ities that they are like me in those essential respects are 
sufficient to justify my beliefs. Let me remind you again 
that all science in its predictive aspects is concerned only with 
probabilities or practical beliefs. 

Why can we not study the nature of animal consciousness 
on the basis of this principle? The probable validity of any 
inference we may make is roughly correlated with the degree 
of similarity involved. With the present state of our know- 
ledge, it is obvious that this degree of resemblance can not be 
stated in any quantitative terms, and hence one can give no 
statistical statement of the probable validity of his inferences 
concerning the conscious status of a given species of animal. 
A person thus has no means of convincing others of the truth 
of his conclusions. It is well known that individuals differ 
widely as to their beliefs concerning the conscious status of 
the lower organisms. Scientific knowledge is impossible 
where diversity of personal opinion holds sway. Science pre- 
supposes social agreement, or the possibility of obtaining a 
convincing type of knowledge, and this possibility can be 
realized only in so far as the degree of resemblance can be 
stated in quantitative terms. 
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But little wisdom is required to recognize the futility of 
attempting to alter long established and cherished beliefs. I 
have no hope of bringing conviction to the hearts of the elder 
generation. Neither do I wish to impress my views and 
opinions upon you of the younger generation. It has been 
my purpose, rather, to stimulate you in the formulation of 
your own conclusion on this moot topic, and may I express 
the hope that this discussion may help to clarify the issues in- 
volved rather than add to the existing confusion of tongues. 





THE ESSENTIAL LAWS OF LEARNING OR 
ASSOCIATION 


BY HOMER B. REED 
University of Pittsburgh 


A survey of current texts on the laws of learning and of 
association produces in the reader a state of mind which might 
be called in James’s phrase ‘a blooming buzzing confusion.’ 
Some treat the laws of learning as separate and distinct from 
the laws of association, discussing the former in connection 
with the formation of motor habits, and the latter in connec- 
tion with the sequence of ideas. Others state that the laws 
of association and of learning are the same, and either treat 
association as a special case of the serial formation of habits 
or habit as a special case of association. 

There is also a difference of opinion as to their importance. 
One book considers them merely as interesting facts to be 
mentioned in the chapter on memory. Another states that 
association is the groundwork of all mental life, instinct, 
habit. feeling, impulse, imitation, will, selective attention, and 
animal thinking. Moreover, abnormal mental life, such as 
altered personality and insanity is due to false association. 
Such a statement causes the reader’s curiosity to search 
further and find out how all these forms of mental life are 
examples of association, but the quest reveals nothing more 
than the statements of the laws of association in their tradi- 
tional forms. 

There is also little agreement about the problems which 
these laws are intended to solve. One book takes us back to 
the British psychology of the eighteenth century and brings 
in the law of contiguity to account for the train or sequence of 
secondary incorporations which some call images or ideas. 
In fact, most books that describe psychology as the science of 
consciousness bring in the laws of association to account for 
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the sequence of thought. Those having a behavioristic turn 
bring them in to account for the strength between stimulus 
and response. These books, however, scarcely mention the 
phrase, laws of association, but instead have extended para- 
graphs on laws of learning. The major problem of pure be- 
havioristis seems to be not the strength between stimulus and 
response nor the sequence of reactions, but the elimination of 
false or useless reactions. Books having an ambidexterous or 
amphibious character and which treat psychology as having 
to do with both consciousness and conduct distinguish at least 
two problems, the formation of the connections between ideas 
and the strength of these connections. 

When it comes to a statement of what the laws are, the 
matter is less simple than we would at first think. Of course, 
we expect to find the laws of contiguity and similarity but we 
will search in vain for them in a psychology from the stand- 
point of a behaviorist. In other books we are also a bit sur- 
prised to find that the law of similarity has fallen into dis- 
repute. Some do not mention it, but most of them follow 
James in treating it as a special case of contiguity. The 
books, like those of James, which treat psychology as the 
science of consciousness usually distinguish between primary 
and secondary laws, and give contiguity and similarity as the 
primary laws; and frequency, recency, and intensity, as the 
secondary laws. Sometimes emotional congruity and set are 
also mentioned as secondary laws. In contrast with this, we 
have the behaviorists treating frequency as the primary law 
of habit fixation, and recency and an increased blood supply 
resulting from the final response acting as secondary factors. 
Another book, which treats psychology as the science of habit 
formation, gives readiness, exercise, and effect as the primary 
laws; and multiple response, set, assimilation, piecemeal 
activity, and associative shifting as secondary laws. Another 
book goes so far as to call in question the good old law of 
contiguity and puts in its place the law of combination. 
This and the law of exercise are the primary laws. Similarity 
is a special case under the law of combination; while fre- 
quency, recency, intensity, and effect are secondary factors 
under the law of exercise. 
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Such is the state of affairs with regard to the laws of learn- 
ing and association as they are stated in textbooks. If we 
think of psychology as a subject to be taught, we can expect 
little but bewilderment from either teacher or student if a 
variety of texts are used in the course. If we think of it as a 
science, we are puzzled at the objection that there really can 
be no science so long as there is such wide disagreement about 
fundamental principles, and possibly we would better give our 
subject the modest title, mental philosophy, rather than the 
pretentious one, science of psychology. However, I shall be 
a bit pretentious and for the purpose of clarifying this con- 
fusion add some more opinions to this already over-opinionated 
subject. 

First let us assume that the laws of learning and the laws 
of association are the same, the ground being that thoughts 
and motor reactions are essentially neural reactions, so that 
what is true of one group of conhections is also true of the 
other. There may be occasions when it is best to speak of 
laws of association, as when we explain the sequence of thought 
in day-dreaming, and others when it is best to speak of laws 
of learning, as when we explain the sequence of motor re- 
actions. In most cases, however, the term, laws of learning 
is preferable, for this covers the principles of acquiring adapt- 
tive reactions whether in thought or action. In this sense of 
the term there can be little doubt of their fundamental im- 
portance. They are then not just merely interesting facts to 
be mentioned in discussing the recall of ideas but principles 
that come into play to account for all acquired reactions. 
With respect to the problems that the laws of learning are in- 
tended to solve, let us simplify the discussion by distinguish- 
ing three: (1) the formation of the connections, (2) the 
strength of the connections, and (3) the elimination of false 
reactions. 

Having stated the problems in this way we are in a position 
to discuss the laws. ‘The old laws of contiguity and similarity 
relate to the first problem, the formation of the connections. 
The law of contiguity, as stated in its classical form, is criti- 
cized on the ground that it assumes that the passive reception 
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of experience is sufficient to form an association between the 
items without the necessity of an active response, and also on 
the ground that there are many cases where the order of recall 
does not follow the order of experience. This was shown in a 
striking fashion in experiments on the learning of paired as- 
sociates. Because of these weaknesses, Woodworth has given 
us the law of combination, which recognizes the importance 
of the response. According to this law a unitary response 
may be made to a group of stimuli, and later, after a period 
of exercise, one of the stimuli is sufficient to provoke the 
response. This is an admirable generalization of the con- 
ditioned reflex, but has the disadvantage of not describing 
the serial recurrence of old reactions quite as well as the 
old law of contiguity. It seems to me that we might as 
well keep the law of contiguity but restate it in such a 
way as to take account of the necessity of the response. 
The following formulation is suggested: If one of a series 
of reactions is repeatedly made to a group of contiguous 
stimuli, one of these stimuli will later be sufficient to provoke 
this reaction or series of reactions. I believe that this formu- 
lation meets the requirements of the stimulus-response con- 
cept, explains everything that the old law intended to explain, 
and a great deal more besides, such as the conditioned reflex 
and the serial formation of habits. 

The law of similarity was treated as a special case of con- 
tiguity by James for the reason that similarity as such could 
not be accepted as an associative force in the operation of the 
neurones. But by assuming that a neural element had con- 
tiguous connections with several groups of neurones he could 
explain association by similarity as a case of contiguity, 
namely, focalized recall. This treatment of similarity did not, 
however, prevent him from assigning it a fundamental rdle 
in the reasoning process. In fact, the ability to recognize 
similarity he regarded as the elementary difference between 
the animal and human mind, and without which, the deliber- 
ate procedure of the man of science would be impossible. It 
is also the distinctive feature of the man of genius, as Newton’s 
supposed recognition of the fall of an apple as similiar to the 
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motion of the moon. In the same manner, Woodworth treats 
similarity as a special case of the law of combination but re- 
cognizes its fundamental importance for reasoning. It 
brings together the relative materials of thought to which the 
solution or invention is a response. In many current texts 
the law of similarity is discarded because of the reasons stated 
by James. In its place, we have the law of assimilation or 
analogy to explain the transfer of training. According to 
this law an organism can use its previously acquired behavior 
in solving a new problem in so far as it contains elements 
similiar to those met in previous situations. Carr tells us 
that this is a valuable trait from the standpoint of rapid 
mental development and asks us to think of the enormous 
time and effort that would be involved in learning language, 
if we were forced to learn the name of each individual object. 
There is thus no dispute about the importance of the laws of 
similarity, analogy, and assimilation. They account for the 
reasoning process, genius, invention, and the ability to use 
our acquired behavior in responding to and solving a new 
situation. As such, they come near being the fundamental 
factors in the progress of civilization. But the only excuse 
for the law of assimilation or analogy is that it fits in with the 
stimulus-response concept and recognizes that an organism re- 
sponds in the old way to old elements in a new situation. 
This is also the essence of the law of similarity. If a tiger 
reminds me of cat, I am responding in the old way to old 
elements in the new animal. Why not call this a typical 
example of the law of similarity and then reformulate the law 
so as to make it agree with the stimulus-response concept? 
The following formulations are suggested: an organism has a 
tendency to respond in the old way to old elements in a new 
situation; or, if an organism meets in a new situation elements 
similar to those to which it has made responses before, it has 
a tendency to repeat these reactions. Either formulation 
is sufficiently general to cover the essential facts accounted 
for by the old law of similarity and also its young offspring, 
the laws of analogy and assimilation. It should be considered 
as an essential law of learning, and in my opinion, as having 
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far greater importance in explaining the development of 
human behavior than the law of contiguity. 

The law of contiguity accounts for a considerable number 
of connections made in learning, such as names of objects, 
knowledge of location and paths of movement, and time and 
place associations with food-getting, sleeping, working, and 
playing. ‘The law of similarity accounts for such facts as 
adaptation of old reactions to new situations, assembling the 
relative materials for the solution of problems, and sorting 
and grouping facts into logical classes. Both, however, seem 
to be inadequate to account for purposive thinking or new 
adaptations. This is true not only of so-called abstract 
thinking but also of new adaptations made to concrete objects 
on the perceptual level, such as new situations met in city 
trafic when driving an automobile. For example, recently 
a driver in a hurry to get home, stepped on the gas, crossed 
the path of an approaching train, then jumped on his brakes, 
and stopped his car just before hitting the stalled traffic in 
front of him. He just got by the train and there was just 
room enough for his car between the train and the stalled 
traffic. A narrow escape to be sure, but the driver had to 
judge relationships very carefully in order to make it—the 
rate of the approaching train, the amount of acceleration, the 
distance to be made, and the amount of pressure to be applied 
to his brakes. It was the accurate perception of these re- 
lationships that made possible the successful adaptation. 
These relationships were new, different from anything that 
this driver met before, and at an unfamiliar crossing. Previ- 
ous experience with driving, such as accelerating speed of car, 
judging distances, moving objects and applying brakes were, 
of course, factors in making this adaptation successful, but in 
spite of this, the situation and the adaptation were new. 
Again, the laws of contiguity and similarity seem inadequate 
to explain the thought process in reading. Here the thought 
process of the adult differs from that of the child in its ab- 
sence of free associations connected with each word by rela- 
tionships of similarity and contiguity. Instead, the adult’s 
thought process is definitely controlled, there is wide variation 
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in the importance attached to different words, and only 
associations in line with a certain goal are suggested. That is, 
the adult reader observes the significant relationships, and 
by so doing, makes the proper adaptations in following the 
thought. Furthermore, the laws of contiguity and similarity 
seem inadequate to account for the fact that the memory span 
for words in sentences may be five times as large as that for 
unrelated words, that paired associates between which a 
meaning is observed are learned in less than half the time than 
word pairs having no meaning, and that meaningful material 
is learned in a time varying from one-half to one-tenth of that 
required for meaningless. The most obvious explanation for 
such facts is that the learner observes relationships which 
enable him to master the material in large units. ‘These three 
cases seem to me to be typical illustrations of adaptive human 
behavior. They point to a third fundamental law of learning, 
that is, learning by observing relationships in groups of stimuli 
and then making adaptive reactions to them. This method 
of learning is by no means absent in animals but is character- 
istically human. The law may be formulated either as 
stated or, that man makes adaptive responses to a complex 
situation after first perceiving its essential relationships, or 
briefly, that man responds to relationships. 

These three laws—contiguity, similarity, and relationship 
—account for the formation of connections. The next prob- 
lem is the strength of connections. Here we have an abund- 
ance of evidence to regard the law of exercise with its sub-laws 
of frequency, recency, and intensity as fundamental. Emo- 
tional congruity and set, which some books mention as addi- 
tional sub-laws, should be treated otherwise. We had better 
regard emotional congruity as a special kind of set, and set 
as a general neural trend that controls the operation of all the 
laws with respect to adaptability. The relation of the law of 
effect to the strength of connections is difficult to state. Ifa 
reaction produces painful consequences, frequency, recency, 
and intensity quicken its elimination; while if it leads to 
satisfactory consequences, they strengthen it. This simply 
means that an organism has a tendency to repeat its adaptive 
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reactions and eliminate its non-adaptive ones. ‘The law of 
effect thus states the conditions under which exercise strength- 
ens or weakens a reaction, but the idea that the so-called 
satisfactoriness of a reaction adds something to its strength in 
addition to that contributed by recency, frequency, and in- 
tensity is a matter yet to be demonstrated. 

From a theoretical standpoint, the law of effect plays a 
more important part in the third problem of learning, the 
elimination of useless responses. When an animal eliminates 
a reaction whose repetition is favored by frequency and 
recency, we can bring in the law of effect and say that the 
strength which was added to the right reaction by its pleasant 
results overbalanced the influence of recency and frequency. 
But when we ask how such results can act back on a reaction 
already completed, we have a new puzzle. Carr has simplified 
this problem by supposing that an act is eliminated because 
of the sensory consequences occurring at the time of the act, 
part of which may be its failure to alleviate an irritating sen- 
sory condition that motivates the animal’s behavior. Al- 
though we do not understand how such sensory consequences 
become connected with elimination, yet the law effect in the 
sense of immediate sensory consequences may be accepted as 
the most satisfactory hypothesis so far offered for explaining 
the elimination of useless reactions. 


SUMMARY 


1. There is need of applying the principle of parsimony to 
the multiplicity of laws of learning and association stated in 
current textbooks. 

2. The old laws of contiguity and similarity need not be 
discarded because their classical formulation does not fit the 
stimulus-response concept. Their essential truths are not 
only preserved but they can be made to cover the whole range 
of acquired reactions by restating them in a more general 
form. The law of contiguity: If a reaction or series of reac- 
tions is repeatedly made to two or more stimuli, later one of 
these stimuli will provoke this reaction or series of reactions. 
The law of similarity: If an organism meets in a new situation 
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elements similar to those to which it has made reactions before, 
it has a tendency to repeat these reactions. 

3. These laws seem inadequate to account for new adapta- 
tions to complex stimuli, purposive thought, or for the fact 
that meaningful materials are learned with greater ease than 
meaningless materials. For this we need a new law, namely, 
that man learns by perceiving relationships. 

4. The strength of connections is explained by the law of 
exercise and its sub-laws of frequency, recency, and intensity. 

5. Set expresses a general neural trend that conditions 
the operation of all the laws. 

6. The law of effect is probably necessary to explain 
elimination of useless movements. 











A FORMULATION OF THE PRACTICAL ASSUMP- 
TIONS UNDERLYING PSYCHOLOGY 


BY CARL N. REXROAD 


Ohio State University 


Introduction.—Each science has an area of investigation 
more or less sharply set off from the fields of other sciences. 
As a given science develops, its program assumes clearer out- 
lines and requires reformulation. One of the most revolu- 
tionary of such reformulations is now occurring in psychology 
under the name of Behavioristic Psychology. The adherents 
of this school maintain that the older formulations are un- 
satisfactory, and they have devoted a great deal of effort to 
showing why this is so. They have further agreed that the 
primary interest of the psychologist is in human behavior 
(rather than in mental states or processes) and that human 
behavior can be studied without the use of assumptions other 
than those of the physical sciences. In supporting this con- 
tention, they have been led to study human structure and 
physiological function. The question arises as to whether 
such study should be included in the program of psychology. 
Should not psychology first formulate as clearly as possible its 
task and its assumptions and determine from these what 
study is necessitated in carrying out this task? The writer 
believes that such formulations should be made as present 
assumptions, and proposes the set which follows. 

Following the formulations, definitions of terms employed 
are given. It seems obvious that progress in any science 
depends upon the use of a terminology that will release, as 
nearly as possible, the same behavior on the part of all indi- 
viduals concerned with that science. The distinctions set up 
in the definitions are, or course, arbitrary and are justified 
only in so far as they serve to define more clearly the problems 
of the science which uses them. 
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(Assumption A.) The Task of Psychology.—Psychologists 
are interested in discovering how the behavior that is in- 
volved in the human individual’s attaining a particular status 
in his environment, particularly his social environment, comes 
about, with a view to being able (a) to predict that under 
certain conditions certain behavior will occur and (b) to bring 
about or to instruct others how to bring about given sorts of 
behavior through control of the conditions that affect the 
individual. 

(Assumption B.) Assumed Principles of Behavior —The 
various sciences, particularly chemistry and physics, have 
laid down the following two inseparable principles of be- 
havior: 

1. The behavior of a specific structure is characteristic of 
that structure in its present environment.! 

2. The structure by virtue of the action of a particular 
environment becomes a new structure although it may not 
be given a new name. 

These principles applied to the human individual are: 

1. The human individual behaves as he does as the re- 
sultant of being at a given time a particular structure acted 
upon by a particular environment. 

2. The human individual is the specific structure that he 
is at a given time as the resultant of the nature of the struc- 
ture from which he started and the environmental conditions 
that have since acted upon him. 

These two principles give as a corollary that the human 
individual behaves as he does as the resultant of (a) the nature 
of the fertilized ovum from which he started, (b) the nature of 
his past environment, and (c) the nature of his present environ- 
ment. 

(Assumption C.) The Problems of Psychology——Granting 
the above formulation of task and the statement of assumed 
principles, the primary problems of psychology are: 


1 In other words changes within a structure are mathematical functions of changes 
without. The form of the change within is not the same as the form of the change 
without but rather is determined by the nature of the structure itself, ¢.g., the move- 
ment of the hand of a voltmeter is a function of the electrical potential across the ter- 
minals, while the form of the change in the voltmeter is determined by the construction 
of the voltmeter. 
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1. The problem of instinctive behavior—finding what in 
behavior is to be referred to inheritance. 

2. The problem of learning—finding the conditions under 
which the individual’s way of behaving in particular situations 
becomes modified. 

3. The problem of facilitation and inhibition—finding the 
effects of the presence of various parts of a situation upon the 
behavior referable to a given part of the situation, the 
problem chosen by the Gestalt school. 

Definitions.—1. The human individual is a series of specific 
structures starting at the time of conception and classified by 
zoology as belonging to the species of homo sapiens. 

a. A specific structure analyses into various smaller 
specific structures arranged in a particular way and each 
capable of further analysis until all have been reduced to 
electrons and protons of a particular geometric and dynamic 
configuration. 

2. The environment of the human individual is the totality 
of changes, without or within the body, that will be followed 
by behavior on the part of the individual. 

a. A stimulus is an element of the environment as the 
physicist describes it, ¢.g., light waves, sound waves, inertia, 
etc. 

b. An object is a relatively stable spatial configuration of 
stimuli which has been given a name or short description, 
é.g., a telephone, a chair, a newspaper. 

c. An occurrence is a temporal set of stimuli which arise 
from an object when it comes under the action of some force, 
é.g., the ringing of a telephone, the breaking of a rock, the 
moving or speaking of another individual. 

d. An event is a series of related occurrences,? the order 
being independent of the nature of the individual’s reactions, 
¢.g., a football game, a show. 

¢. A situation is the environment at a given time (not 
instant). 

3. Human behavior is (a) contraction in the individual’s 











2One phenomenon, such as an occurrence or a reaction, may be said to be re- 
lated to another when it is commonly observed near the other in time. 
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muscles together with the movement or strain toward move- 
ment of the attached * parts, and (b) secretion by the indivi- 
dual’s glands together with the removal of the secretion, ¢.g., 
raising the arm, readiness to raise the arm, speaking a word, 
thinking a word, flow of saliva, shedding of tears, etc. 

a. A reaction is the changes in behavior when two situa- 
tions differ in the presence and absence of a stimulus or a set 
of stimuli (object or occurrence), ¢.g., hearing a word, seeing 
a chair, withdrawing from a pin. 

b. A response is that part of a reaction that directly gives 
rise to a stimulus pattern for other individuals, ¢.g., movement 
of the arm which changes the pattern of light reflected to- 
ward another individual, movement of the air in speaking. 

c. An act is a series of related reactions,’ the order being 
effected by changes in the environment (external or internal 
or both) arising as each reaction takes place, ¢.g., opening a 
door, writing a letter. 

4. A status is the degree of variability of behavior possible 
to the individual as he is at a given time in a particular en- 
vironment, ¢.g., a status such that the day is consumed in 
shoveling dirt, eating, and sleeping, or a status such that the 
behavior for the day includes diversified vocational, recrea- 
tional, social, and personal activities. 

a. A social status is the extent and variety of contacts 
with other individuals possible to the individual at a given 
time. 

* Attached in a broad sense, ¢.g., the movement of a pen held in the hand wouid be 


a part of behavior; the setting up of sound waves by activity of the vocal apparatus 
would be a part of behavior. 








INSTINCT AND MAN 


A Prewtiminary Notre on PsycHo.tocicaL TERMINOLOGY 


BY MAX SCHOEN 
Carnegie Institute of Psychology 


It is the thesis of this paper that the battle of the instincts 
among psychologists is due principally, if not altogether, to the 
failure to treat native behavior comparatively, as an evolu- 
tion, and therefore as a variable factor. The most frequent 
use of ‘instinct,’ however, implies that it is an invariable state 
of being, true of all forms of life. There is ‘instinct’ all along 
the line, from insect to man, but not ‘instincts.’ We may 
speak of the ‘instincts’ of ammophila, but not of the ‘instincts’ 
of the human infant, excepting in a very limited sense. 
Once this point of view is admitted, the grounds for the 
quarrel about ‘are there any instincts,’ and for such antago- 
nistic points of view as those represented by McDougall and 
Watson vanish into deserved oblivion. 

What is ‘instinct’? 

We should utilize the term to designate not specific forms 
of native reactions, but that phase or aspect of behavior, as a 
whole, which precedes learning. ‘Instinct’ is a general term 
for native behavior, and nothing more. Such behavior is 
present in some form throughout the entire scale of life, a 
point on which all would agree. But it is just as clear and 
evident that this phase of behavior varies for different forms 
of life, namely, that the ‘instinct’ of the wasp is not the 
‘instinct’ of the bird, and the ‘instinct’ of the bird is not the 
‘instinct’ of the human infant. The difference lies in the 
degree of variability of the native behavior. In the insect it 
is least variable, and hence we can speak of the presence of 
specific types of inborn behavior, or ‘instincts’ in this organ- 
ism. In the vertebrates native behavior is more variable, 
and therefore we can not speak of the ‘instincts’ of the bird, 
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but rather of its instinctive behavior, or native behavior that 
is subject to being influenced to a large degree by environment 
and training. In man native behavior is most variable, 
being present as a general tendency to behavior, the specific form 
that the tendency ultimately assumes being not only in- 
fluenced, but determined by environment and training. 

If this conception of ‘instinct’ is at all sound, then both 
McDougall and Watson are right, within certain limits, and 
wrong beyond certain limits. McDougall writes principally 
of lower forms of life,| where there are ‘instincts’ as such in 
varying degrees, but errs in extending the animal into man, and 
thus attributing to man ‘instincts’ such as pugnacity, curios- 
ity, etc. These are ‘habits,’ as Watson rightly contends, or 
specific forms of behavior arising from the general native 
tendency. But Watson likewise stretches a point when he 
argues that because he finds no ‘instincts’ as such in his 
infants, therefore there are no ‘instincts’ at all, thus drawing 
inferences about the animal from man. Watson’s basic error, 
however, is his failure to recognize in man the presence of all 
three forms of native behavior, from instinct to general 
tendency, an error that leads him to make the exaggerated 
statement that “there is no such thing as an inheritance of 
capacity, talent, temperament, mental constitution and character- 
istics.” In fact, Watson is here self-contradictory, for he 
admits inherited variations due to “structure (including in 
structure, of course, chemical constitution),” and what are 
talent, temperament, and intelligence, basically, but muscular, 
glandular, and nervous structure and texture? ? 

In man, therefore, we have instincts in such specific native 
behavior as sneezing, crying, smiling, grasping, etc., im- 
stinctive behavior in talent and intelligence, which vary 
natively, but are largely influenced by environment and train- 
ing as to their development and ultimate status, and instinct- 
we tendency to behavior in all those general activities and 
attitudes covered by Watson’s conditioned behavior, which 
are not only influenced or affected by environment and train- 


1 ‘Outline of Psychology,’ Chapters II., III., IV., V. 
2 Cleeton, G. U., Psycnox. Rev., 1926, 33, pp. 59-63. 
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ing, but altogether determined by them. As a whole, the 
items included in the usual inventory of human instincts are 
habits that have grown out of general native tendencies. 

Both experimental psychology and biology support this 
genetic conception of instinct. The vocalization of the insect 
is fixed by heredity, a case of inflexible native behavior. The 
vocalization of the bird is influenced by its early surroundings. 
But the speech of man is entirely determined by environ- 
mental conditions. The final form of the vocalization in the 
insect is altogether native, in the bird it is semi-native and 
semi-acquired, in man it is altogether acquired. Biologically, 
the gradual evolution of the plasticity of the nervous system 
runs parallel with this growth in variability of native behavior. 
The behavior of an organism possessing a rudimentary nervous 
system is simple and inflexible, of the nature of the reflex. 
Where the nervous system is present in its highest and most 
complex form, as in man, there the behavior is also most 
flexible or plastic. 

The interpretation of ‘instinct’ suggested here throws a 
ray of light upon several apparently troublesome questions in 
psychology. 

First, are there any instincts? The answer is ‘yes’ and 
‘no,’ depending on the definition of ‘instinct,’ and where it is 
applied. If by instinct is meant simply native behavior, the 
answer is ‘yes.’ If by instinct is implied specific forms of 
native responses present in all forms of life the answer is again 
‘yes,’ provided we agree to include human reflexes under 
instincts, and provided that we also recognize other forms of 
native behavior in the human organism. If, on the other 
hand, the reflexes are to be excluded, and instinct is to be used 
as signifying native specific behavior, and applied indiscrim- 
inately from insect to man, then the answer to the question 
must be an unqualified ‘no.’ 

Second, the relationship between instinct and intelligence. 
The two are not mutually exclusive or even supplementary, as 
is sometimes implied, but mutually inclusive, or two phases 
of one and the same process. Intelligence can mean nothing 
more or less than degree of adaptability. He is most intelli- 
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gent who can make the largest number of most adequate ad- 
justments to the largest number of most complex situations, 
most completely and most readily. Man is the most in- 
telligent of animals simply because he is the most educable of 
animals, or the most adaptable, because his native behavior 
is most variable. Intelligence thus means degree of modifi- 
ability of native behavior. Where this behavior is least 
modifiable there intelligence is least present. And this is 
true of human individuals, as well as of different forms of life. 
The wasp is less intelligent than the bird, because its native 
behavior is less flexible, and the scope of its possible adapta- 
tion more limited. Hence native behavior and intelligence 
are coextensive, since intelligent behavior means modified 
native behavior, and consequently the degree of modifiability 
of the native behavior means the degree of intelligence. 

We reach the same conclusion if we examine the question 
from the point of view of the working of the nervous system. 
An impulse reaching the spinal cord from a sense organ may 
travel either directly to a motor nerve and thence to a muscle, 
in which case we have an immediate and mechanical response 
to the situation, or it may be relayed to a higher center of the 
brain, in which case the ultimate response is delayed. The 
delay is in the form of a mental process, or thought, and it is 
to this delayed reaction that the name intelligence is given. 
Now what is the relationship between the mental process and 
the final response? Simply that the mental process deter- 
mines the form that the final response is to assume, or, in 
other words, intelligence is a step in the process of adjustment. 
Now, where the final action is predetermined, as in fixed native 
behavior, there is neither room nor need for intelligence. But 
where the final behavior may assume various forms, that is, 
where it is modifiable, there is both room and need for in- 
telligence. Consequently we conclude again that intelligence 
and ‘instinct’ are mutually inclusive and coextensive. 

Intelligence and ‘instinct’ are thus not antagonistic, or 
even supplementary, but two phases of one and the same 
thing, namely, the type and degree of mental process that 
is concomitant with a certain type and degree of behavior. 
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Where behavior is least variable there intelligence is likewise 
least present, and the most plastic of all organisms is also the 
most intelligent. 

Third, there is the question of what the intelligence test 
actually tests, native intelligence, or results of education. 
The answer is both, since educability and intelligence are one 
and the same thing. The animal that is most educable is also 
the most intelligent, and the sole evidence of its intelligence 
is its educability. It were much better, and by far more 
correct, to speak of tests of educability, than of tests of in- 
telligence. 

Fourth, we have with us the quarrel about ‘purpose’ in 
behavior. Biologically all behavior has ‘purpose’ in that it 
is vital behavior, or behavior that promotes the welfare of 
the organism, or that is essential for the welfare of the organ- 
ism. But psychologically a distinction should be drawn be- 
tween purposive behavior, and purposeful behavior, or behavior 
that accomplishes a useful end, but an end that is not fore- 
seen, and behavior that is deliberately directed towards the 
attainment of a foreseen end. 

Where behavior is invariable it must be quite evident that 
it is, by its very nature, purposive, as a thoroughly ingrained 
habit in a human being is purposive. In an act that is 
mechanically carried out, that is invariable, there is no room 
for purposefulness, since variation of behavior is ruled out. 
But where the behavior is variable, where possibilities for 
different types of responses are present, there is room also for 
the dawn of purposefulness, since the ultimate response may 
be determined by the end to be attained. In man, in whom 
the possibilities for variation in responses is greatest, we also 
find the highest form of ‘purpose,’ namely, purposefulness. 
Purpose is therefore an evolution from the purposive to the 
purposeful, just as behavior is an evolution from reflex to 
voluntary action. 

The suggestion arising from the above discussion is that 
it were better if the term ‘instinct’ were eliminated from psy- 
chology, and the expression ‘forms of native behavior’ be 
utilized in its place. We could speak, then, of invariable, 
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variable, and highly variable native behavior, or of fixed, 
modifiable, and determinable native behavior. If the term 
‘instinct’ is to be retained, we should differentiate between 
instincts as such, instinctive behavior, and instinctive tendencies 
to behavior. Furthermore, in referring to man, the presence 
of all three forms should be recognized. 





THE RECENT ANTI-INSTINCTIVISTIC ATTITUDE 
IN SOCIAL PSYCHOLOGY 


BY H. G. WYATT 
University of Oregon 


Of textbooks in Social Psychology more recently published 
for students’ guidance three—those by Professors Allport, 
Bernard, and Knight Dunlap—declare their rejection of the 
doctrine of instincts. They adopt in regard to them the 
attitude common to the stimulus-response school of psychol- 
ogy, which purports to base the development of human be- 
havior, of character and personality, upon the innately 
determined reactions of the organism to objective stimuli, 
and either discard the term instinct altogether (as do Allport 
and Knight Dunlap) or reserve it (as does Bernard) for certain 
of the more complex behavior patterns to which these stimuli 
give rise. These patterns of behavior are of the nature of 
reflexes, direct mechanical reactions to the stimuli which 
provoke them, irrespective of any conscious processes in the 
organism. 

This development, or changes in the organism’s behavior, 
is explained as dependent on two processes, one the conditioned 
reflex (where the stimuli change but the response remains) the 
other trial-and-error, where development occurs by the elimi- 
nation of unsatisfactory or unsuccessful preéxisting types of 
response to stimuli or situations, and the establishing of 
chance responses that succeed. 

The holders of this doctrine claim that instincts are super- 
fluous for the explanation of the development of the person- 
ality, implying, as they do, the inheritance of extremely com- 
plex neural organizations, and the participation of conscious- 
ness (in the form of perception) as part of the innate process. 
Instincts, therefore, like parental behavior, the gregarious 
instinct, the instinct of flight or fear, or the instincts of self- 
assertion and curiosity, which embody impulses towards a 
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variety of complicated actions in different sets of external or 
physiological conditions, are excluded from their explanatory 
repertoire. Human behavior, and changes in human be- 
havior, are ultimately explicable in terms of innately deter- 
mined reactions to objective stimuli. 

But at this point a difficulty arises. Ifthe organism is noth- 
ing but an instrument reacting mechanically to objective stim- 
uli, it appears impossible to account for any genuine develop- 
ment in its behavior. Once its repertoire of innate responses is 
exhausted, there is no arrangement for modifying or developing 
them: all that the organism can do is to repeat its innate per- 
formances, for by hypothesis, it has no others. If the two 
devices for developing behavior, the conditioned response and 
trial-and-error, are considered, we find that this problem 
does not arise in the case of the conditioned response, for that 
does not involve any alteration in the response but only in 
the situation which provokes it. But it does arise in the 
process of trial-and-error. For if the organism is merely 
making innate mechanical responses to a set of stimuli, there 
is no reason except fatigue why it should not go on doing so 
indefinitely, no reason for any variation in its reactions, no 
reason, in short, why it should so obviously try, and why it 
should select some reaction or reactions and reject others. 
That the organism does this, and tends to repeat and to es- 
tablish one set of reactions suggests that at any rate it is not 
just a machine. 

To meet this difficulty, the stimulus-response psychologist, 
having publicly refused Instinct admission by his front door, lets 
him in by the back-entrance in disguise. ‘To Dunlap instincts 
reappear as desires, “effective organisms which contribute to 
our reactions—actual organic conditions, outside of the 
nervous system, which are capable of stimulating receptors 
and therefore of producing and modifying conscious reactions, 
in some of which they are the objects of awareness.” ! His 
list of desires is so remarkably like a list of the discredited in- 
stincts as to suggest a distinction without a difference. ‘“‘For 
the present, desire may be classified as elementary desires, 


1 Dunlap, K., ‘Social Psychology,’ p. 16. 
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excretory desires, desires for rest, desires for activity, desires 
for shelter, desires for conformity, desires for preéminence, 
desires for progeny, and desires for sex gratification, in accord- 
ance with the types of objects to which the desires are funda- 
mentally referred in the consciousness of the individual.” 

The instinctivist may well claim that Dunlap has made 
more than adequate, indeed more than reasonable, restitution. 
He defines desires, it is true, as actual organic conditions out- 
side the nervous system. But surely some of them, for ex- 
ample, the desire for conformity, and the desire for pre- 
eminence, are much more than this. Consider what is in- 
volved in experiencing a desire for preéminence. Pre- 
eminence involves the presence of others one can be pre- 
eminent over: there is no such thing as preéminence in vacuo. 
And a desire for preéminence means at the very least that the 
organism is aware of those others and regards preéminence 
amongst them as worth having. Of course we can afterwards 
also experience a desire for preéminence in the absence of our 
fellow-creatures, but that means the entertainment of a con- 
cept, a still higher thought process. 

To turn now to Allport’s solution of his problem. With 
him instincts approach the scene in the company and the dress 
of the prepotent reflexes. He mentions‘ ‘the important rdle of 
viscerally stimulated prepotent reflexes in the maintaining of 
restless movements, the transfer of stimuli, and the selection 
of the most efficient responses in habit formation.” 2 These 
include the drives of hunger and sex, with rivalry, desire for 
social approval, and the like, derived from these. Elsewhere 
he says that “for most people, living lives of vegetative 
satisfaction, their unelaborated prepotent trends of food, sex, 
and protection afford only the most rudimentary and un- 
organized drives.” * 

The organism is thus provided with some kind of arrange- 
ment for altering its behavior, namely, by the admission of 
impulses to seek or obtain certain objects, as distinct from 
mere reflex response to stimuli. For the ‘drive’ is either the 
same as the reflex response or is distinct from it. If the 

? Allport, F. H., ‘Social Psychology,’ p. 63. 

20>. cit., p. 109. 
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reflexes (prepotent or otherwise) are merely predetermined 
reactions to stimuli and nothing more, then all the organism 
is capable of is executing those reactions. In that case 
there is no room for any new type of response, and de- 
velopment becomes impossible; while for the same reason, 
the term ‘drive,’ if we retain the term at all, can mean merely 
the mechanical energy involved in any reaction. But if on 
the other hand the drive be considered as determining new 
responses, then it is clearly an impulse, or a drive, towards one 
kind of reflex (?) reaction rather than another, to reject some 
reactions and to prefer others. It cannot be the same as the 
reflexes themselves. In this case it may help to explain 
development of personality, but it is clearly distinct from 
mere reflex action, since it directs or inhibits it. In short 
Allport has interpolated, in order to explain learning or 
development, some principle superior to the innate reflex 
mechanisms, with authority over them. A drive cannot be 
both a reflex mechanism in course of functioning and also an 
impulse governing such mechanisms. But it is only in the 
latter case that it can help to explain innovations in behavior; 
and then only if we add that an impulse or drive is really an 
impulse or drive, namely a direction of energy towards the 
attainment of certain aims or objects. An impulse in vacuo, 
an impulse to be an impulse and nothing more, is no impulse. 

Perhaps it is a misgiving that he has taken help from an 
unwelcome guest that leads Allport almost on the same page 
to go back on his position. For we find him speedily re- 
canting his new faith, and defining drive “as a prepotent habit 
or group of habits which acquires a compelling power similar 
to that of the prepotent reflexes.” ‘ But if these drives are 
acquired and not innate, no machinery is provided for creating 
them. One would like to know how the creation takes place, 
for one cannot create a new habit if one is capable only of old 
responses. 

We may now consider the argument of Professor Ber- 
nard. The view of human development which he rejects is 
“the view that character or behavior patterns are integrated 


4 Op. cit., p. 109. 
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from within on the basis of native processes or instincts, which 
dominate the process of character building.” ® To this he 
opposes the claim that the organism is dominated by its en- 
vironment, namely “that set of objective factors which co- 
Operate with the inheritance factors in the integration of 
behavior patterns through its determination of axes in the 
organism.” ® Inheritance factors consist of behavior patterns, 
chains, or organizations of neurons inherited by the organism, 
and the environment is that which offers stimuli or conditions 
responses. The following quotation will show how he also 
accounts for the possibility of development. ‘The behavior 
of individuals,” he says, “is organized primarily in the form of 
neural responses to stimuli. The preéxisting neural organiza- 
tion of the individual, inherited and acquired, and his other 
physiological and anatomical organizations function in the 
determination of the responses of the organism to the environ- 
mental stimuli. Normally the internal organization deter- 
mines these responses, and, as Allport has so clearly shown, 
the drives or prepotent impulses which result from this inner 
organization may be said metaphorically and somewhat meta- 
physically to reach out for suitable stimuli to release their 
response mechanisms.” 7 

On this account of the matter the following comments 
suggest themselves. That the drives are part and parcel of 
the organisms’ whole constitution may of course be accepted; 
but the question is whether they merely exrress the energy of 
the reflexes in functioning, or whether tuey dominate and 
direct the action of the innate behavior patterns, determining 
which shall function in each case. If they have this in- 
fluence, then we have admitted that behavior patterns can 
be integrated from within on the basis of native processes or 
instincts, which dominate the process of character building. 
But if, as against this, they are to be regarded as merely the 
reflexes functioning, then there is no accounting for new 
developments in behavior. Elsewhere Bernard says that “the 
drive is basically an organic fact and bears a close relationship 

5 Bernard, L. L., ‘Introduction to Social Psychology,’ p. 25. 


* Op. cit., pp. 44, 68, 69. 
7 Op. cit., p. 46. 
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to what Allport calls the prepotent impulses.” § And he adds, 
“The drive does not depend upon an innate mechanism of its 
own, but makes use of all the behavior mechanisms, instinc- 
tive or acquired, which the organism possesses.” Presumably 
then they are to be regarded as sharing with the environment 
authority over the behavior patterns of the organism. But, 
if so, why does he find the instinct doctrine so objectionable? 
It is, of course, quite open to him to object in details to items 
on the lists of supposed instincts given by previous psycholo- 
gists, and to undertake a new revision of the lists, but having 
once admitted the principle of inner impulses as dominating 
human behavior, he is bound equally to admit, as indeed he 
does admit, that they are impulses towards this or that type 
of behavior—otherwise they are impulses without an impulse. 
But impulses to certain types of behavior means impulses 
selecting their environment, ‘reaching out,’ as Bernard him- 
self expresses it, ‘for suitable stimuli to release their response 
mechanisms.’ And what can he mean by their response 
mechanisms but those responses which satisfy the impulse, 
rather than others? For what else would they reach out for? 
Thus it turns out that the anti-instinctivist social psychology 
finds that it cannot explain the fact of the development of the 
individual organism without summoning instinct to its aid. 
If, finally, the objection to this conclusion be made that 
there still remains a wide difference between these drives, 
desires, and impulses, and the instincts of the older school of 
psychology, in that the latter are more complicated or variable 
in their reaction-patterns, and assume an act of perception, 
while the drives and impulses are simpler and do not involve 
consciousness, the answer is that the distinction vanishes on 
examination. For, once admit an impulse towards a certain 
type of behavior as governing selection of the particular be- 
havior mechanisms, it is obvious that the selection will have 
to admit such variety, and only such variety, as will ensure in 
each case conformity to type. And this is no more, and no 
less, than is claimed for instinct by instinctivist advocates. 
And, as for the difficulty about consciousness, surely no 


8 Op. cit., p. 213. 
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believer in impulse will maintain that the impulse ceases to 
function where the organism perceives the stimuli, nor indeed 
that the organism, with the usual allotment of sense-organs, 
fails to perceive them on most occasions. And to perceive is 
inevitably to interpret. Why should I not respond instinc- 
tively to food or sex, for instance, because I happen to per- 
ceive the object? Indeed, would I be more likely, or less 
likely, to do so, if I failed to perceive it? 

Unless the anti-instinctivists have satisfactory answers to 
these questions, it is difficult to escape the happy conclu- 
sion to the controversy that they are really instinctivists 
after all—camouflaged instinctivists, maybe, but why the 
camouflage? 





THE FREUDIAN LIBIDO AS AN INCOMPLETE 
CYCLE OF REFLEXES 


BY MARTIN F. FRITZ 
Chicago 


Psychologists with strong physiological leanings have not 
found it possible to accept the libido as it is used by the 
Freudians. They object to this more or less mystical force 
because it is not neurologically localizable. If it exists at all 
an explanation should be possible in terms of its relation to 
the nervous system. 

Lashley ! has shown that there is no reason for believing 
that this free energy or libido exists in animals. The sexual 
behavior of all animals seems to be a complex pattern, a 
series of quite definite reflexes initiated by definite stimuli. 
In the absence of the proper stimuli this series of reflexes fails 
tooccur. Castration of the male rat results in a loss of sexual 
reactions. Grafting ovaries into such an animal induces 
feminine behavior according to Moore.? A reversal of sex is 
common knowledge among poultrymen. A capon not only 
loses the male characteristics but actually manifests female 
reactions such as willingness to mother chicks. Clearly we 
see that the sex organs liberate products which determine a 
lengthy series of reflexes. 

Under ordinary conditions this cycle of reflexes runs to 
completion. However, there may be artificial interruption 
of the cycle as when animals are confined in adjacent fields 
orcages. ‘Then there is a restlessness or state of tension shown 
by the animals. ‘The sexual reflexes have been initiated but 
cannot be carried to completion. That is to say, the cycle 
has been blocked. Fabre has recorded an excellent example 

1 Lashley, K. S., ‘Physiological Analysis of the Libido,’ Psycuou. Rev., 1924, 31, 
192-202. 

2 Moore, C. R., ‘On the Physiological Properties of the Gonads as Controllers of 
Somatic and Psychical Characteristics: I. The Rat,’ J. Exper. Zoél., 1919, 28, 137-160. 
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of such blocking when he shows that dragging a grasshopper 
back from the hole makes it impossible for a wasp to continue 
its lengthy series of operations having to do with the care of 
offspring. This may no doubt be considered sexual activity. 

The human organism is highly adaptable and possesses a 
wealth of reaction possibilities. When the cycle of sexual 
activities is interrupted or blocked as it certainly is under 
complex modern conditions then a diversion into other re- 
action patterns takes place. It might be well to point out 
that the sexual cycle is probably not the only one which is 
blocked and diverted into other reflex channels. Habits may 
even behave in much the same manner as many of the innate 
reflexes. These well up against the restrictions, and the 
Freudians explain the situation by saying that there is a drive 
or quantity of energy (the libido) seeking an outlet normally 
through sexual activities. Neurologically, we would say that 
a number of reaction cycles have been started but the normal 
courses have been blocked and new outlets must be found for 
this neural activity. 


The libido is not to be confused with the feeling of energy 
experienced during a state of well-being. This is merely a 
heightened tone or facilitation due to a general lowering of the 
thresholds. Fatigue will very quickly destroy this feeling of 
excess energy and not seriously interfere with the reflex cycles 
mentioned above. 





THE HISTORICAL DEVELOPMENT OF COMPAR- 
ATIVE PSYCHOLOGY 


BY CARL JOHN WARDEN 


Columbia University 


IV. From THe SIxTEENTH CENTURY TO DARWIN 


(Continued from January) 


The Scientific Revival——The sixteenth century witnessed 
the awakening of a new spirit of inquiry in the biological as 
well as in other scientific fields. ‘The later middle ages had 
scored a great advance by the revival of Aristotle’s zodlogical 
writings, but had failed to carry the advance forward materi- 
ally, because of their slavish adherence to Aristotle as a 
source of authority. During the sixteenth century, however, 
man began to show signs of outgrowing authority and of 
placing more dependence upon his own capacity to observe, 
analyze, and interpret the facts of nature at first hand. The 
spirit of Aristotle, the pioneer investigator, was beginning to 
replace the literal content of his works; the compiler began 
slowly to give place to the naturalist. This spirit of revolt 
against ancient authority in biology is fitly typified by the 
attack of Vesalius, about the middle of the century, against 
the anatomy of Galen—-almost a half century, indeed, before 
the time of Galileo and Francis Bacon, and in the same year 
that Copernicus published his celebrated treatise on celestial 
mechanics. 

The three centuries from Vesalius to Darwin were crowded 
with new discoveries and new developments in the biological 
field. Many of these were only indirectly related to com- 
parative psychology, which was relatively late in coming into 
its own, and therefore they deserve only brief notice in this 
connection. The emphasis at different times was upon 
classification, morphology (anatomy, histology, etc.), physi- 
ology, embryology, evolution, and other major divisions of 
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zoology. The last century of this period was especially 
marked by the breaking up of zodlogy into the various sub- 
sciences much as we know them today. Several general lines 
of development within the field may be clearly distinguished. 
One of these, as Geddes has pointed out, has been the ten- 
dency toward a finer and finer analysis of both the structure 
and function of the organism as smaller and smaller units. 
(organism, organ, tissue, cell, protoplasm) have become funda- 
mental for a given subscience. Another development was the 
tendency of the various zodlogical disciplines to become 
broadly comparative, and especially so since the evolutionary 
conception has become dominant in biology. 

The interest in the problems of comparative psychology 
during the greater part of this period was largely speculative, 
arising in connection with theological or metaphysical ques- 
tions. While solid advances were being made in most other 
fields of zodlogy, only sporadic and often ill-devised and biased 
investigations of animal behavior took place. In fact, it was 
the revival of the doctrine of evolution, especially by Darwin 
and his followers, that stimulated an interest that has since 
developed into the present day movement in this field. The 
search which was then begun for evidences of mental con- 
tinuity throughout the world of living organisms, and for 
clues to the modus operandi of mental evolution, has gradually 
broadened into the comparative psychology of today, which 
attempts to deal systematically with the entire mental life of 
the animal. 

The Sixteenth Century Naturalists —The encyclopedic type 
of natural history prevailed for the most part during the 
century under review. However, the scope of these books 
was usually limited to a description of the animal world and 
did not include nature as a whole; that is, the opus naturarum 
of the thirteenth century was now replaced by the Aistoria 
animalium, indicating that zodlogy had separated from botany 
as well as from the other major fields included in natural 
history taken in the broadest sense of the term. A further 
restriction of scope, making possible more intensive in- 
vestigation of selected fields, occurred in some cases as il- 
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lustrated by a number of treatises dealing exclusively with a 
single large group of animals, such as fishes, birds, aquatic 
animals, etc. Compilation from Aristotle and other ancient 
writers was still the general rule, although descriptions and 
figures based upon direct observation were also common and 
were gradually coming to the fore. The spirit of adventure 
was in the air and exotic forms procured through discoveries 
in America and other new lands, and from wider travel in 
tropical Europe and Asia, were not without an important 
stimulating effect. This century was, however, essentially a 
period of transition in which the ancient and medieval un- 
doubtedly still outweighed the newer element. 

The Historia Animalium of Gesner, the famous Swiss 
naturalist, which began to appear in 1551, is the best of the 
strictly encyclopedic type of work. The five volumes com- 
prised about 4,500 folio pages, contained over 1000 illustra- 
tions, and represented the siftings of some 250 writers, to- 
gether with much material collected by Gesner from his widely 
scattered correspondents (Locy). Gesner’s primary classifica- 
tion of animals is that of Aristotle as modified by medizval 
writers. Under these main groups he merely listed the species 
alphabetically except when closely allied forms were grouped 
together as a matter of convenience to the reader. The scope 
and general character of the work can be seen by noting the 
topical scheme which was followed insofar as possible in the 
case of each species: name of animal in different languages; 
native country, habitat, and general appearance; mode of 
life; habits and instincts; methods of capture; rearing, etc.; 
use as food; use as medicine; literary, sacred, and magical 
usage. ‘The book was written primarily to serve the popular 
interest, and contains no important original generalizations, 
being purely descriptive in nature. Although the author 
exercised, for the most part, great care in the selection of his 
material, such fabulous monsters as the winged dragon, poly- 
headed hydra, crowned basilisk, etc., were included in the 
work. While the content was compiled very largely from 
earlier writers, much of it is supported by the corroborative 
observations of Gesner and his contemporaries. Gesner was 
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the most learned naturalist of the sixteenth century and, in 
the opinion of Locy, the most influential zodlogist between 
Aristotle and Ray. His history was translated into several 
languages, was regarded ‘as the standard reference work on 
animals down to the time of Linnzus,’ and was widely used 
for a long time thereafter on account of its many illustrations 
(Locy). About a half century later, Aldrovandi, an Italian 
physician and naturalist, attempted to bring together all that 
was then known of the animal kingdom, much after the order 
of Gesner. Thirteen volumes of the still uncompleted work 
were published, but it never enjoyed the wide circulation of 
Gesner’s history. Wotton’s De differentiis animalium (1552) 
is little more than a reworking of the natural history material 
of Aristotle, although it represents a great advance over the 
paraphrase of Albert three centuries earlier. 

The influence of the scientific awakening is more clearly 
evident in the less pretentious works of Belon, Rondelet, 
Turner and other naturalists who devoted themselves to the 
intensive study of selected groups of animals. After travel- 
ling extensively in Europe, Asia Minor, and Egypt, Belon 
wrote his ‘History of Birds’ (1555), figured from nature, in 
which about 200 species, including several exotic forms, are 
treated. Later he wrote a treatise on fishes and another on 
aquatic animals, having made extensive studies on these forms 
in his travels and by means of regular visits to the markets of 
Venice. Rondelet, under whom Gesner studied anatomy at 
Montpellier, published a treatise on marine fishes (1554) and 
another on aquatic animals (1555). ‘These works comprised 
some 259 species in all—most of them figured—and were used 
extensively by Ray and Willughby about a century later, and 
indeed became, in the opinion of Miall, the foundation of 
modern ichthyology. The English naturalist, Turner, wrote 
(1544) a history of the birds mentioned by Aristotle and Pliny, 
to which he added a section covering his own observations on 
the birds of England. This work was considered valuable 
enough to warrant translation recently (Evans, 1903). Even 
in these more restricted studies which represent the best effort 
of the times, there is a curious mixture of compilation (often, 
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however, verified by direct observation) and genuinely original 
investigation. 

The philosophers and theologians of the period continued 
to emphasize the distinction between instinct and reason, thus 
setting in opposition man and beast. The naturalists were, 
as usual, inclined to be generous to the subjects of their study 
and often revelled in an anthropomorphism that was positively 
ludicrous. Something of the temper of the times is shown by 
the discussion of the famous essayist Montaigne writing during 
the latter half of the century. He takes sides with the natur- 
alists and does not hesitate to ascribe a high order of imagina- 
tion, forethought, and deliberative reason to the animal. It 
is unreasonable, he thinks, to suppose that “mere instinct 
with a kind of unknowne, naturall and servile inclination” can 
account for the spinning of the spider’s web, or the building 
of the nest of the bird. The decision of the fox not to cross 
the river when the ice is too thin, as reported in Thracian 
legend, is reached by ‘‘a kind of debating reason and conse- 
quence, drawn from naturall sense.” In fact, he insists that 
the fox listens to the roaring of the water and then considers 
the logic of the situation in some such manner as this: “* What- 
soever maketh a noise moveth, whatsoever moveth, is not 
frozen, whatsoever is not frozen, is liquid; whatsoever is 
liquid, yeelds under any weight.” ‘Thus we see that the 
interpretation of animal activity depended then as now, to a 
large extent, upon temperament and personal prejudices, or 
upon philosophical and theological predilections—hence the 
divergent and contrasting viewpoints. 

The Controversy between Vitalist and Mechanist.—The out- 
standing movement of the seventeenth century, so far as 
comparative psychology is concerned, was the revolt against 
the traditional vitalistic interpretation of the organism, which 
traced back to Aristotle. For Aristotle, physiology as well as 
psychology had a soul, and inasmuch as this fitted in well 
enough with the medieval temperament, the notion had never 
been seriously questioned. Vital phenomena were referred to 
a nutritive or sensitive soul or to some analogous vital prin- 
ciple. But the great advance in physics that ushered in the 
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seventeenth century—for this was the age of Galileo and 
Bacon—together with the success of Harvey in explaining 
the circulation of the blood along mechanical lines, naturally 
turned in mind of both philosopher and physiologist toward 
mechanistic interpretations of biological phenomena. 

The extreme mind-body dualism of Descartes (1596-1650) 
amounted to a flat rejection of the nutritive soul of Aristotle 
in favor of a purely mechanical explanation of bodily processes. 
The mind of Descartes corresponded roughly to the rational 
soul of Aristotle, broadened to include all conscious or psychic 
functions, many of which Aristotle had placed in the sensitive 
soul. Mind and matter were antithetical concepts and every- 
thing in the universe belonged under the one or the other 
category. ‘The body, as matter, had no essential connection 
with the imperishable, immaterial mental substance—the 
spiritual soul—that inhabits it while living. The animal 
must either be granted an immortal soul or be classed along 
with man’s body as a purely physical machine. Descartes 
chose the latter alternative and held that the animal is a 
natural machine (la béte machine). He accepted the logic of 
his position to the extent of denying even sensations to ani- 
mals—though he appears to have modified his view later, 
admitting the possibility of vague sensations and desires. 
He boldly claimed to be able to explain the apparent cunning 
and sagacity of the higher animals, and the operation of lust, 
hunger, and fear by mechanical principles alone. ‘*‘Were 
there,” he says, “‘machines exactly resembling in organs and 
outward form an ape and other irrational animal, we could 
have no means of knowing that they were in any respect of a 
different nature from these animals.”” And Malebranche, a 
follower of Descartes, asserted that such animals as dogs and 
cats “eat without pleasure, cry without pain, grow without 
knowing it, desire nothing, know nothing,” and are able to 
make apparently intelligent adjustments only ‘‘ because God, 
in making them for self-preservation, has constituted their 
bodies in such a way that they withdraw organically and with- 
out knowing it from all that can destroy them and that they 
seem tofear.”” The Cartesian doctrine, although mechanistic, 
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engendered no conflict with the orthodox theology of the 
times, since it left the soul intact and upheld the primacy of 
man. Descartes himself declared that “‘after the error of 
atheism, there is none which leads weak minds further astray 
from the path of virtue than the idea that the minds of animals 
resemble our own, and therefore that we have no greater right 
to a future life than have gnats andants....” It is interest- 
ing to note in this connection that Leibniz, while denying 
conceptual reasoning to the animal, openly opposed Descartes’ 
notion of degrading it into a simple machine; he granted it a 
continuity of perception analogous to reason, and of the same 
order as three-fourths of man’s own mental life. Further- 
more, he held that animals were immortal. 

The chief exponent of the mechanistic position among the 
physiologists was Borelli (1608-1679), founder of the iatro- 
physical school of medicine. He gave his best thought for 
many years to an attempt to explain the various movements 
of animals (including the human) as resulting from the opera- 
tion of physical principles. In his De Motu Animalium 
(1680-81) he seeks to apply in specific cases his mechanical 
theory, which is similar in many respects to that of Descartes, 
which appeared earlier. He substituted the concept of 
nervous fluid operating in a purely physical manner for the 
notion of incorporeal, or quasicorporeal animal spirits current 
in his day. He and his pupils carried out many careful ex- 
periments in their attempt to free physiology from its vital- 
istic heritage.! 

The reaction against the mechanistic view was led by the 
physiologist Stahl, who wrote during the first half of the 
following century. Stahl, strangely enough, was a product of 
the iatrochemical school of medicine founded by Sylvius, a 
contemporary of Borelli. Stahl rejected the chemical ex- 
planations of Sylvius, insisting that the chemical changes 
occurring in the living organism are essentially different from 
those taking place in the laboratory and in non-living matter. 
Stahl seems to have harked back to Van Helmont, a con- 
temporary of Descartes, for his general viewpoint, or, per- 


1 Foster gives an interesting account of Borelli and his work. 
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haps, even earlier to the noted physician Paracelsus (Brett). 
In place of a chemical and physical explanation of life phenom- 
ena, Stahl reverts to the doctrine that the soul is the primary 
cause of chemical and physical change. The soul, as he 
conceives it, pervades every part of the organism, builds the 
body for its own ends, and is linked to the body in some 
mystical fashion in motion or functioning. Since the chemical 
events themselves are under the control of the sensitive soul, 
the latter becomes the vera causa of all inner and outer be- 
havior, and hence explains both the physiological and psy- 
chological aspects of the organism. The influence of vitalism 
upon physiology has not been easily broken. For even the 
eminent Johannes Miller, and other important physiologists 
of the nineteenth century, held some form of vitalistic theory; 
and in our own day there is, of course, Driesch. 

Some Eighteenth Century Developments.—So many interests 
are represented in the zodlogical work of the eighteenth 
century that only the briefest notice can be taken of the more 
important movements. As we have already noted, specializa- 
tion and more intensive investigation was gradually replacing 
the older, or encyclopedic type of natural history. In Buffon, 
as Geddes has said, the old school “found at once its highest 
outcome, its monument and its grave.” His ‘Natural 
History’ (44 volumes) which began to appear in 1749 was a 
marvel of literary charm and beautiful illustration, and must 
be ranked as one of the most important forces of the century 
in popularizing natural history. As a work of science, how- 
ever, it belonged to the preceding century; for Buffon either 
ignored or openly flouted the work of Linnzus, Réaumur and 
his school, and other advance movements of his time. 

The first edition of the ‘Systema Naturz’ of Linneus was 
published fourteen years before the first volume of Buffon 2 
appeared. This work, as finally developed, marked the be- 
ginning of modern systematic zodlogy and opened a new epoch 
in descriptive natural history. In this work precise, diag- 
nostic, and brief, usable description replaced the accidental, 
general, and verbose description of the older type. Accepting 


2 Miall gives a good treatment of Buffon. 
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Ray’s definition of a species (as composed of forms similar and 
interfertile) Linneus arranged the animal kingdom into a 
tentative hierarchy of groupings, and invented the binomial 
nomenclature. He thus provided zodlogy with working tools 
of primary. importance to its further progress; and this, even 
though the immediate effect was overemphasis on mere 
classification among the systematists. The tenth edition of 
the ‘Systema Nature’, which is still the basis of taxonomy, 
included 4,378 species, or nearly ten times as many as are 
mentioned in the ‘History of Animals’ of Aristotle. The 
systematic movement continued at the level set by Linnzus 
until the first quarter of the nineteenth century, when com- 
parative anatomy, as the basis of classification, was introduced 
by Cuvier. 

Pioneer studies on lower forms during this century deserve 
mention. Even in the seventeenth century the microscope 
had been instrumental in opening up several new and im- 
portant fields. Leeuwenhoek had discovered protozoa in 
1675, spermatozoa in 1677, and bacteria in 1683; Malphighi 
had observed the developing embryo of the chick under the 
glass, and both he and Swammerdam had drawn with infinite 
care the marvellously minute and complex anatomy of the 
insect. This work was further developed during the present 
century by Réaumur, whose 6-volume ‘History of Insects’ 
was completed in 1742, and by his school of microscopists or 
zootomists. Lyonet, Bonnet, Roesel von Rosenhof, and De 
Geer all spent years of painstaking effort on insect anatomy, 
and preserved their work in handsomely figured monographs, 
or in more general treatises. Investigations were also made 
of the various stages of insect metamorphosis. The brilliant 
work of this group was carried forward in the nineteenth 
century by Straus-Durkheim, Dufour, Newport, who intro- 
duced embryological technique, and Leydig, who introduced 
histological method and made this branch of anatomy broadly 
comparative. The hydra-experiments of Trembley, published 
in 1744, on regeneration, and the aphid-experiments of Bonnet, 
reported the following year on parthenogenesis stirred up 
much discussion at that time, and both represent the begin- 
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nings of an important line of modern research. The establish- 
ment of epigenesis by Wolff (1759) in opposition to the tradi- 
tional preformation theory, stands out also as one of the 
landmarks of the century. 

Theoretical questions concerning the nature of animal be- 
havior led to long and vexatious disputes among the philos- 
ophers and more speculative naturalists. Condillac in his 
“Traité des animaux’ (1755) maintained that animals possess 
a soul; that they have the capacity for sensations and 
memory, ideas and judgment. They do not arrive at the 
level of arts, science, morality, and religion in their develop- 
ment mainly because their inferior bodily equipment seriously 
limits their range of experience. He ignores the rdle of in- 
stinct and emphasizes the factor of experience in the develop- 
ment of specific behavior patterns; in seeking to supply its 
organic needs the organism builds up its repertoire of move- 
ments. The innate factor is thus reduced to the minimum. 
This point of view was also taken by many naturalists of the 
time, such as C. G. Leroy in France and Erasmus Darwin in 
England. Leroy accepts the general view of Condillac and 
brings together many observations, drawn from his practical 
experience as keeper of woods and forests to Louis XV, in 
support of this position in his ‘Lettres sur |’Intellegence des 
Animaux’ (1764). He ascribed some measure of human 
feelings, sentiments, and reasoning capacity to animals, al- 
though they are not driven to develop these to the highest 
human level; their feelings are less refined, their reasoning less 
abstract. In the ‘Zodnomia’ of Erasmus Darwin (2 volumes, 
1794) a more extreme anti-instinct attitude is taken. He 
argues for the essential similarity of animal and human be- 
havior. Walking isa habit set up by experiencing movements 
before hatching in birds, or im uteroin mammals. The human 
embryo ‘learns to swallow’ as well as to breathe, although the 
earlier movements in the process are not always easily de- 
termined and are likely to be overlooked. Concerning the 
social insects, Holmes quotes him as saying: 


If we were better acquainted with the histories of those insects 
which are formed into societies, as the bees, wasps, and ants, l 
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make no doubt but we should find that their arts and improvements 
are not so similar and uniform as they now appear to us, but that 
they arose in the same manner from experience and tradition, as the 
arts of our own species, though their reasoning is from fewer ideas, 
and is busied with fewer objects and is exerted with less energy. 


Opposition to this general view was voiced by H. S. 
Reimarus (1694-1768), a German philosopher, whose main 
interest appeared to be the substitution of ‘natural’ for ‘re- 
vealed’ religion. He rejected the automaton theory of 
Descartes, although he also denied that the animal can reason. 
Infra-human behavior is explained as the result of divinely 
implanted instincts; in fact nothing, more than the marvellous 
perfection of instinctive adjustment, gives such conclusive 
evidence of design in nature. His position is not far from that 
of Addison, who looked upon instinct as “‘an immediate im- 


pression from the first mover and the divine energy acting in 
the creatures,” and thus inexplicable in terms of physiological 
principles. His ‘Triebe der Thiere,’ (c. 500 pages) which ap- 
peared about 1760, was his most important work on animals 


and was widely circulated. He recognized a large number 
of instincts as elaborations of the primary urge of self- 
preservation and offered a wealth of collected illustrations of 
‘instinctive’ activities. Aside from its theological bias the 
work of Reimarus ‘smells of the lamp,’ as Brett remarks, in 
comparing it with that of Leroy. 

Darwin and the Anecdotal School——The announcement of 
the Darwinian theory (1858) had the effect of greatly stimulat- 
ing interest in the problems of comparative psychology. As 
Osborn has shown, the notion of evolution had received serious 
treatment by such naturalists as Buffon and Lamarck and by 
many philosophers of the preceding century. Nevertheless, 
orthodox: science as well as orthodox theology upheld the 
doctrine of special creation, and insisted upon the immutabil- 
ity of species, until Darwin’s theory by sheer weight of fact 
replaced the older view. And, likewise, the mental life of 
animals was supposed to be summed up in the term ‘instinct,’ 
a mysterious entity constituting the original psychical en- 
dowment of a munificent creator. Man was sharply marked 
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off from ‘the beasts that perish’ on the mental side by the 
faculty of reason which was assumed to be qualitatively dis- 
tinct from, if not antithetical to, the lower instinctive faculty 
of the animal. The hypothesis of evolution was quite re- 
volutionary in both biology and psychology. Its fundamental 
assumption of physical and mental continuity within the 
organic world, and its serious attempt to account for both 
along broad genetic lines, led to a deeper and more extensive 
interest in animal activities than had hitherto been aroused. 

The evolutionary conception, regardless of its specific for- 
mulation, brought with it two major problems which were of 
great importance to comparative psychology. The first, and 
by far the simplest of these, involved the collecting of evidence 
to show that the mental life and behavior of all animal forms, 
from protozoa to man, formed a continuous series; that in 
passing from the lower to the higher forms no genuinely 
qualitative differences make their appearance. This was the 
problem of mental continuity at the descriptive level and, as 
we shall see, became the central point of interest around which 
the anecdotal school developed. The second and more serious 
problem—that of mental evolution—was more or less bound 
up with the wider problem of the nature of the evolutionary 
process in general. For certainly both mental and physical 
development must have come about, in the last analysis, from 
the operation of the same laws and conditions. An analysis 
of the factors involved in this process, and the determination 
of the relative importance of each factor in mental evolution, 
constitutes a problem of such difficulty that a full and satis- 
factory solution has not as yet been reached. 

As before stated, the anecdotal school, which flourished for 
about three decades following the announcement of Darwin’s 
theory, set themselves the task of showing that mental con- 
tinuity was an indubitable fact. Their problem narrowed 
down pretty much to that of proving that the higher animals 
possessed a rudimentary reason from which the intellectual 
life of man might conceivably have evolved. For traditional 
theology and science had placed the real gap between man and 
the higher animals. This group was willing enough to con- 
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cede mental continuity if only man were left out of the scheme. 
In fact, the old doctrine of ‘instincts’ was a tacit acknowledge- 
ment of such continuity below man. That much of man’s 
behavior was actuated by instincts, not unlike those of the 
brute, could also be conceded, so long as the primacy of man 
as the sole reasoning animal was not questioned. But the 
doctrine of evolution did question this, and therefore forced 
the issue. And the need of the hour was for evidence of 
reasoning and other characteristically human mental life in 
the higher animals. 

The anecdotal school confined their efforts almost wholly 
to the collection of stories, sometimes of dubious veracity, 
emphasizing the supposedly rational, emotional, and ethical 
conduct of the higher animals. Among the more conserva- 
tive representatives of the group may be mentioned Darwin, 
Lubbock, Brehm, and Romanes. One of the most dependable 
of the later collections is Romanes’ ‘Animal Intelligence’ 
(1883). There were scores of collectors who either wrote or 
lectured on the marvellous intelligence of the animal world; 
the tendency to humanize and eulogize often reached the 
ridiculous, but at any rate the popular imagination was 
deeply stirred. Appeal was had not only to contemporary 
story-mongers but also to the writings of Pliny, Aristotle, and 
other of the ancients for evidence to serve as a brief that the 
higher animals were ‘almost human.’ Just as philosopher and 
theologian had twisted the facts in order to create an in- 
superable gulf between the mental life of man and animal by 
glorifying the one and degrading the other, so now the gulf 
was not only bridged, but the difference between man and 
animal unduly minimized by a reversal of the process, due in 
large part to the temper of the times. 

The evidence for a rudimentary human mind in the higher 
animals centered around the following points, as will appear 
from an analysis of the vast accumulation of anecdotal 
material of this period: (1) cleverness of animals in making 
advantageous use of natural environmental conditions, such 
as the beaver building its dam at strategic positions, etc.; 
(2) unusual cases of cleverness, presumably involving reason- 
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ing, in domestic or captive animals in their artificial environ- 
ment; (3) imitation of the actions of man or other animals 
which might imply rational inference; (4) intercommunica- 
tion of ideas and plans of action and other social activities 
which suggest purposive codperation; (5) emotional reactions 
which suggest ethical considerations of a rudimentary sort, 
such as deceit, shame, sense of justice, altruism, and the like. 

Prominent among the naturalists of the period who op- 
posed the doctrine of mental continuity, and held tenaciously 
to the traditional theological view, stands Fabre, whose life- 
long study of the insects remains a marvel of indefatigable 
labor and detailed observation. He looked upon instinct as a 
mysterious entity operating as a sort of ‘inspiration’ from 
above, and having nothing in common with the rational 
faculty which man alone possesses. Both Fabre and the 
Jesuit Father Wasmann, who in our own time is a prominent 
student of insect life, argue for the position of the medieval 
church; the primacy of man and especially moral responsibil- 
ity as then conceived must be upheld at any cost. The 
evolutionary psychology, by denying the essential difference 
between the mind of man and animal “not only raises brutes,” 
as Wasmann puts it, “‘to the dignity of man, but degrades man 
to the level of the brute,” the practical consequence being 
“the demoralization and brutalization of man.” 

The crux of the problem concerning the nature of the 
process of mental evolution and the determination of the 
actual course of such evolution was to account for the develop- 
ment of specific instincts as patterns of psychic morphology. 
Intelligence or reason was coming to be looked upon as nothing 
more than the elaboration of a complex instinctive life, and 
therefore as presenting no special difficulties. To show how, 
and under what influences, the typical instinctive patterns 
had evolved from the simple and more or less undifferentiated 
response of the primitive life substance, was necessary if the 
doctrine of mental evolution was to be properly supported. 

A half century before Darwin published his theory, 
Lamarck had attacked the problem, and his solution had been 
later elaborated by Spencer and designated the ‘lapsed in- 
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telligence theory.’ Lamarck held, in brief, that use and disuse 
of parts of the organism brought about more or less definite, 
local changes in the parts which were transmitted from genera- 
tion to generation. He did not deny the influence of the 
direct effect of environment (Buffon’s principle) but stressed 
functioning (use and disuse of parts) as the all-important 
factor, and he included conscious as well as physiological 
functioning. It is the desire of the giraffe to feed on higher 
foliage, accompanied by the stretching of the neck (as the 
expression of that desire) for countless generations, that has 
brought about the development of the unusually long neck. 
Instinctive patterns have been developed pari passu with 
morphological change; habitual responses initiated by con- 
scious desire, or some form of psychic urge, have been passed 
on as a cumulative heritage and finally fixated in the species 
as instincts. Lamarck’s view is obviously meaningless apart 
from the generally discarded theory of the heritability of ac- 
quired morphological and functional changes in the organism. 

While Darwin did not deny the operation of other factors, 


such as those suggested by Buffon and Lamarck, he appealed 
in the main to his own principle of natural selection to explain 
the evolution of the instincts and of mental life in general. 
Functional types like structural types had been evolved by 
the gradual accumulation of favorable variations in the 
struggle of the organism to survive. 


If it can be shown (he says) that instincts do vary ever so little, 
then I can see no difficulty in natural selection preserving and 
continually accumulating variations of instinct to any extent 
profitable. It is thus, I believe, that all the most wonderful and 
complex instincts have originated. 


Whatever may be the final solution of the problem regarding 
the process of mental evolution, the idea became thoroughly 
established during the period under review that such evolution 
was a biological phenomenon, and must be explained by 
fundamental biological principles. The theological tradition 
had been definitely discarded. 

Summary.—The early part of this period witnessed the 
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passing of the encyclopedic type of natural history; compila- 
tion was gradually displaced by original observation within a 
restricted field. Specialization within the zodlogical field led 
to the establishment of various subsciences from time to time 
throughout the period, developing in the main along the line 
of the progressive analysis of the organism into finer units. 
Both the structural and functional groups of subsciences 
tended also to become broadly comparative in the latter part 
of the period. Taking the period as a whole, we may say 
that the problems of comparative psychology were pretty 
largely ignored until the coming of Darwin at the close of the 
period, although the Cartesian view stirred up considerable 
discussion. The doctrine of evolution as enunciated by 
Darwin, however, aroused a genuine interest in the mental 
life of the animal from the comparative viewpoint. The 
narrow search for evidence of mental continuity and the con- 
troversial nature of the problems raised by evolution, stood 
in the way of the normal development of the science for two 
or three decades after Darwin. During this time anthropo- 
morphism and speculation went to deplorable lengths, and the 
anecdotal method was substituted for systematic and un- 
biased observation. Near the close of the period this state of 
things was beginning to change for the better under the leader- 
ship of such conservatives as Lubbock and others. The doc- 
trine of evolution had been generally accepted and a measure 
of sanity in interpreting animal behavior had begun to show 
itself. 
V. Tue Mopern Experrmmentat MoveMENT 


Introductory.—In a very important sense Darwin may be 
looked upon as the founder of modern comparative psychol- 
ogy. For it was the theory of evolution as enunciated by 
Darwin that stimulated the widespread interest in the subject 
along broadly comparative lines, as we have already noted. ‘The 
genetic method, moreover, had the effect of revitalizing human 
psychology, giving rise in time to the new department of 
child psychology. In psychology as in other fields the evolu- 
tionary concept gave unity and meaning to the vast accumu- 
lation of disconnected facts and opinions. After Darwin, 
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psychology began to consider itself a division of biology, and 
gradually biological categories and the methods of experi- 
mental science, have been replacing the older metaphysical 
and subjective categories amd the armchair methods of the 
philosopher. In brief, psychology, and especially compara- 
tive psychology, has been on the way to becoming, both in 
theory and fact, a natural science. 

However, the modern movement did not take a direction 
which gave promise of a genuinely systematic working of the 
field until the beginning of the last decade of the century. 
So long as its exponents were holding a brief for human-like 
intelligence in animals, in order to strengthen the position of 
the doctrine of mental continuity, normal and healthful 
development could not be expected. The entire field of 
biology was dominated more or less during the same period by 
the controversy concerning the theory of evolution, which had 
encountered such strong opposition from the traditional 
science and theology. Animal psychology merely suffered 
along with the rest. The anecdotal method which had come 
into prominence and favor as the handmaid of the humanizing 
tendency, and which was the favorite method of the post- 
Darwinian writers, properly belonged to the old, rather than 
to the new scientific order. For these and other reasons it 
appears more correct to consider Jacques Loeb and C. Lloyd 
Morgan as the founders of the modern movement which 
properly began about 1890, and to look upon Darwin as a 
great pioneer and a forerunner. Both of these men threw 
their influence against the tendency to humanize the behavior 
of animals which was still widespread at the time above in- 
dicated, and was proving a serious menace to scientific 
developments within this field. The publication by Loeb 
(1890) of his tropism theory was a blow to the current human- 
izing tendency from which it never recovered. Morgan be- 
gan pleading for sanity about the same time, insisting that 
animal behavior should be investigated for its own sake and 
not merely as so much evidence either for or against the doc- 
trine of mental continuity and evolution. In 1893 he issued a 
manifesto against the humanizing tendency which has since 
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been known as Morgan’s canon. These events were ex- 
tremely important and far-reaching, making possible the later 
developments toward an objective viewpoint and an experi- 
mental methodology, which are the two primary character- 
istics of the new comparative psychology. The contribution 
of these leaders will be discussed at greater length in the two 
succeeding sections. 

Loeb and the Mechanistic View.—The tropism theory of 
Loeb as presented in his paper of 1890 was little short of a 
return to the mechanistic view of Descartes, and came as a 
severe and fatal shock to the post-Darwinian humanizers. 
The interest of Loeb in animal psychology had been aroused 
through his contact with plant physiology. The term 
tropism had been introduced by the botanist DeCondolle as 
early as 1835, and the nature of tropistic reactions in plants 
was a live one at the time Loeb began writing. It was 
generally conceded among the botanists that these orienting 
movements of plants (as well as plant movements in general) 
were purely automatic responses to stimulation and involved 
no psychic factors whatsoever. Loeb became convinced that 
the same principle could be applied to similar behavior in 
animals with equal validity. This meant a denial of con- 
sciousness to most of the lower forms whose behavior, in his 
opinion, consists largely, if not wholly, of simple tropistic re- 
sponses. His view was a direct attack upon such contempor- 
ary investigators as Lubbock, Bert, Graber and others, who 
were making extensive use of the so-called ‘preference 
method,’ and interpreting the orientation and aggregation of 
insects and other invertebrates as an expression of conscious 
choice—a preference based upon the pleasure-pain principle. 

The importance of Loeb, in this historical connection, does 
not involve the question as to the ultimate truth or falsity of 
his special theory, either as at first announced or as later 
elaborated. His bold attempt to analyze the behavior of 
animals experimentally, and to explain it objectively in the 
face of the anthropomorphic babblings of the times was little 
short of heroic; and if Verworn had made a start in the same 
direction (in 1886, according to Mast) it was Loeb that ex- 
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ploited the idea and turned the tide of interest in animal be- 
havior into modern channels. It was a far cry from the 
notion of Romanes that the insect flies into the candle flame 
out of curiosity to the opinion of Loeb that it does so because 
it cannot do otherwise. 

From the work of Loeb, as Brett remarks, “arose a new 
type of comparative psychology, the mechanistic school of 
Bethe, von Uexkiill, Th. Beer and Ziegler: for these writers 
the higher animals have consciousness, the lower have not.” 
Such a position raises the question as to an adequate criterion 
of the presence or absence of consciousness, and on this point 
Loeb may be allowed to speak for the entire group. He held 
that the “elemental component” of all psychic activity is “the 
activity of the associative memory.” He argues from this 
that “if an animal can be trained, if it can learn, it possesses 
associative memory,” and therefore mind. ‘‘Our criterion,” 
he says, “‘ puts an end to the metaphysical ideas that all matter 
and hence the whole animal world, possesses consciousness.” 
Yerkes has pointed out that such a criterion is meaningless in 
the face of the fact that the capacity to learn is apparently 
common to all animals. Furthermore, Lloyd Morgan has 
shown the logical fallacy of supposing that lack of positive 
proof of the presence of consciousness is adequate ground for 
asserting its non-existence in a given organism. Even though 
admitting the possibility of consciousness in higher forms, 
this group of physiologists insists that physico-chemical 
process and the resulting objective behavior of the organism 
form the proper subject matter of comparative psychology. 
They agree with the later behavioristic school in questioning 
the validity of inferences concerning the presence and nature 
of mental states in animals. Likewise they reject the sub- 
jective terminology of traditional human psychology in de- 
scribing the activities of infra-human types. Bethe, Beer and 
von Uexkiill, in a joint paper issued in 1899, propose to elimin- 
ate entirely such terms as sensation, sense-organ, memory, 
learning, etc., from comparative psychology. They would 
speak of reception-organ; of phono-reception, stibo-reception, 
and photo-reception rather than of hearing, smell, and sight. 

10 
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The reaction against the current anthropomorphism, as 
represented by Loeb and his followers, met much opposition, 
especially in the more extreme forms like that of Nuel, in which 
human behavior was also explained as tropistic response. 
Claparéde, a Swiss educator, holding the doctrine of psycho- 
physical parallelism, argues that all organisms are conscious 
and insists that the psychical as well as the physical series of 
events should be investigated. He criticized the tropism 
theory in a satirical vein by showing how an observer from 
another planet might be led to consider typical human activi- 
ties as tropisms—the disease tropism of the doctor, the corpse- 
tropism of the undertaker, for example. Forel, the Swiss 
naturalist, who holds the double-aspect theory, and therefore 
finds the physical and psychical coextensive (as aspects of a 
common substance) attacked the view of Bethe that ants, 
bees, and other insects are mere machines. 


In these animals (he says) it is possible to demonstrate the 
existence of memory, associations of sensory images, perceptions, 
attention, habits, simple powers of inference from analogy, the 
utilization of individual experiences and hence distinct, though 
feeble, plastic, individual deliberations or adaptations. 


In fact, his view is little short of a return to the anthropo- 
morphism of the post-Darwinian school. Other less severe 
critics of Loeb’s general mechanistic position have also ap- 
peared. Jennings, for example, from a tremendous amount 
of experimental work on lower organisms insists that their 
behavior is less simple than Loeb’s theory would seem to 
require; that their responses are variable to the same stimulus 
due to differences in inner physiological states at different 
times; that instead of being direct and forced, as Loeb 
supposes, their responses are more often of the ‘trial and error’ 
type which favors modifiability. G. Bohn, who ‘opposes 
both anthropomorphism and the bare acceptance of tropism,’ 
according to Brett, describes his position as ‘ethological,’ 
and takes a positivistic attitude limited to the empirical study 
of animal behavior. McDougall’s ‘hormic’ theory is essen- 
tially a return to the vitalism of earlier times in opposition to 
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modern mechanistic views and need not be discussed in detail. 
The behavioristic school which represents the main line of 
advance will be discussed in a later section. 

Lloyd Morgan and the Conservatives.—Morgan deserves to 
rank along with Loeb as one of the founders of modern com- 
parative psychology because of his generally acknowledged 
leadership of the conservative group—those who represent the 
continuation of the post-Darwinian tradition, in opposition 
to the radical position of Loeb. His plea for the study of 
animal psychology without special reference to the all absorb- 
ing doctrine of mental evolution had much to do with the later 
systematic development of the science, and especially so since 
he stressed the need of carefully observed fact as against 
anecdote and armchair discussion. The canon of Morgan, 
which appeared in his ‘Introduction to Comparative Psy- 
chology’ (1893) was an attack against the prevailing anthro- 
pomorphism and runs as follows: 


In no case may we interpret an action as the outcome of the 
exercise of a higher psychical faculty, if it can be interpreted as the 
outcome of the exercise of one which stands lower in the psycho- 
logical scale. 


The canon is merely the law of parsimony applied to animal 
psychology; it is an insistence that the same critical attitude 
which had long been accepted in the methodology of general 
science be also adhered to in this field. Even the conserva- 
tives could hardly reject a principle so fundamental and rea- 
sonable, and the influence of this canon on the later develop- 
ment of the science can scarcely be overestimated. For 
though it did not rule out entirely the fallacious practice of 
attempting to infer the subjective life of the organism by 
anthropomorphic analogy, it did serve to introduce a measure 
of restraint into such speculation. 

The practical application of Morgan’s canon naturally 
demanded that a hierarchy of psychical faculties be agreed 
upon and that objective criteria for each of these faculties be 
determined. Morgan posits three levels of mental activity, 
the lowest of which (sentience) he thinks is most likely possess- 
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ed by all animals. Sentience is, for him, a vague conscious 
state somewhat analogous to the simple affective states in 
man. ‘The cognitive faculty is more prominent in the second 
level (effective consciousness) which is indicated by the ability 
to profit by experience; the third level (self-consciousness) 
implies a still more analytical cognitive state. 

More recently Yerkes (1905), in dealing with the same 
general problem, recognized three levels of mental activity 
corresponding roughly to those of Morgan: the discriminative, 
the intelligent, and the rational. He offered, in addition, the 
following set of objective criteria as a basis for determining 
the approximate psychic level of an organism: 


I. Structural Criteria 


. General form of organism (Organization). 
2. Nervous system (Neural-organization). 
. Specialization in the nervous system (Neural-specialization). 


II. Functional Criteria 
1. General form of reaction (Discrimination). 


2. Modifiability of reaction (Docility). | 
3. Variableness of reaction (Initiative). 


The above criteria are given in the general order of in- 
creasing importance, as diagnostic signs of psychic life, 
functional signs being of more importance than structural, 
and the particular sign within each group of more value than 
the general, although as Yerkes admits, this may not hold in 
every instance. 

In illustrating the application of the criteria, Yerkes 
examines the evidence for the sea-anemone and concludes 
that it shows no certain signs of either intelligent or rational 
consciousness, and probably possesses a psychic life on the 
lowest level, the discriminative. He questions whether it is 
not reasonable to suppose, on the basis of such criteria, that 
the ant “‘ possesses a form of consciousness which is comparable 
in complexity of aspect and change with the human.” 

In the same year Lukas proposed that in addition to 
morphological and physiological criteria of the presence and 
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nature of consciousness, a third general type, the teleological, 
should be added to take account of the possible significance 
to the organism of apparently conscious, purposive activity.® 
The zodlogists, insofar as they deal with the problem at all, 
are in the main inclined to follow Loeb and take the capacity 
to form associations as a working criterion of the presence of 
consciousness. 

The inadequacy of these and other objective criteria of the 
psychic has been pointed out by Washburn, who fittingly 
recognizes the insuperable difficulties involved. There are no 
qualitative distinctions either on the structural or the func- 
tional side that are known to be certainly correlated with 
particular levels of subjective experience. If psychic life 
arises when structure reaches a given degree of complexity, 
then indeed, how may we determine the crucial stage? And 
since all organisms show some degree of modifiability of be- 
havior (which is, perhaps, the most valid functional criterion) 
then how may we differentiate between conscious and un- 
conscious modification of behavior? Speed of learning will 
not do, since it has no positive value unless the speed be such 
that ‘memory ideas’ must be assumed. But this would 
sometimes ‘conflict with the evidence from structure’ by 
ruling out the certainty of consciousness in highly complex 
forms in which the positive evidence for such ideas is incon- 
clusive. Finally Washburn, while insisting upon the validity 
of inferences as to the subjective state of the organism, 
frankly admits that the qualitative aspect of such states can- 
not be inferred with any degree of probability, especially in 
species markedly different from man in structure. 

Thorndike, and the Laboratory Method.—One of the dis- 
tinguishing marks of the modern movement has been its at- 
tempt to substitute experimental control for loose, inadequate 
observation and other uncritical methods. The first move in 
this direction was the repudiation of the so-called anecdotal 
method which was in such high favor in the period immediate- 
ly following Darwin. The chief criticisms that may be urged 


3 See also McDougall’s ‘hormic’ theory and his criteria of ‘purposive activity.’ 
‘Outlines of Psychology,’ 1923, Chapter 2. 
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against this method are: (1) that the observer is likely to be 
untrained and unable to give an accurate account of the 
happening, even if his intentions are of the best; (2) that 
interpretative elements are likely to be confused in the report 
with factual, making it impossible for the scientist later to 
separate the two; (3) that the happening even when ade- 
quately reported is usually an incident cut off from the essen- 
tial genetic antecedents (both individual and phyletic) which 
would explain it and give it proper significance; (4) that the 
happening, in the nature of the case, represents highly selected 
and atypical behavior that can have little or no statistical 
validity; (5) that even if the tendency of mankind to human- 
ize the animal—whether in a scientific or a literary mood— 
is restrained, errors of memory and of transmission (if verbal) 
are likely to enter; and (6) there is the difficulty of selecting 
reliable, authentic material from the various available sources. 
The method even when guardedly employed, which usually 
is not the case, hardly deserves to be considered scientific. 
It properly belonged to the previous period and passed out 
with it. 

It is not easy to say when experimental methods first be- 
gan to be employed in comparative psychology, inasmuch as 
the matter finally reduces to a definition of the term experi- 
mental. Naturalists from the time of Aristotle onward have 
utilized simple controls in connection with field observation. 
Faber, Lubbock, Morgan, and others of their day arranged 
unusual and artificial conditions, both indoors and in the 
field, with special reference to some question to which ordinary 
observation did not afford a final answer. In most cases a 
simple control of the conditions of stimulation was intro- 
duced without any attempt being made to control the move- 
ments of the animal. In his study of insects, however, 
Lubbock ‘ developed apparatus that appears quite modern 
in its control of both stimulus and organism. Much of the 
work of Verworn, Loeb, and Morgan was experimental in a 
broad sense. And Galton’s study of the auditory range of 

4 Note, for example, the rotating table devised for him by Francis Galton; also the 
wooden bridge and the paper pathways—all described in ‘Ants, Bees, and Wasps,’ 
Chapter 9. 
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animals in the zodlogical gardens of London (1883) by means 
of a whistle concealed in his hand, deserves likewise to be so 
classed. Simple experiment grows quite naturally out of 
critical field observation, and the two can hardly be distin- 
guished. Experiment in the field passes gradually over into 
the more complex and rigorous test and training methods of 
the laboratory; for the laboratory is, after all, only a limited 
and controllable field. 

Thorndike, however, deserves the credit for having intro- 
duced the modern laboratory type of experiment into com- 
parative psychology. His pioneer studies on learning and 
imitation in chicks, cats, dogs, and monkeys, began to appear 
in 1898. ‘These ingenious experiments drew attention to the 
large possibilities in laboratory control, and they remain 
classic examples of methodology in this field. Almost im- 
mediately laboratories were established at Clark, Harvard, 
and Chicago Universities, and research on a smaller scale 
undertaken at many other institutions. At the present time 
there are some 19 laboratories in the United States actively en- 
gaged in research, while animal experiments are carried out in 
connection with the general psychological laboratory in a 
score Or more instances. Special courses of instruction (usu- 
ally with laboratory work) are also offered in 31 American 
colleges and universities. It is not too much to say that the 
leadership of America in comparative psychology is very 
largely due to this extensive development of the laboratory 
method during the past three decades. Thorndike, Yerkes, 
Watson, and Carr stand apart as the most important early 
leaders in this movement. 

Thorndike’s initial work was an innovation and called out 
criticism from various quarters. Among others Wesley Mills, 
professor.of physiology at McGill University, who has made 
extensive observations of animal behavior, attacked the 
work. The chief objections raised were (1) that the artificial 

§In 1911 the ‘Journal of Animal Behavior’ was established together with the 
‘Behavior Monographs.’ Both were suspended in 1917 on account of world war con- 
ditions. In 1921 the ‘Journal of Comparative Psychology’ (with a monograph series) 


was established as a continuation of the older journal and of ‘Psychobiology’ (2 
volumes) which were issued between 1917 and 1921. 
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laboratory situation and the arbitrary problems presented 
made a fair test of the animal’s ability impossible; (2) that 
the study of ‘normal’ behavior was ruled out by the same 
token, and especially so when punishment was introduced as a 
motivating stimulus (Thorndike’s report that his animals 
were reduced to ‘utter hunger’ in some cases was evidently 
misunderstood). Burroughs and others criticized the general 
method on sentimental grounds. The defense of the experi- 
mentalists was that a serious attempt to keep conditions in the 
laboratory as nearly normal as possible was usually made; 
that problems were selected with reference to the apparent 
capabilities of the organism rather than altogether arbitrarily; 
that animals probably suffered less even under the so-called 
‘utter hunger’ of the laboratory than in a state of nature. 
The opposition died down as the true nature of the work 
became better understood. 

It would be a mistake to suppose that the modern experi- 
mental movement in this field should be credited wholly to 
the efforts of the psychologists. Many of the most important 
contributions have been made by physiologists and zodlogists 
as will appear when we come to survey the content of the 
science. In the latter group Jennings deserves special men- 
tion on account of his pioneer work on the modifiability of 
lower organisms, which began to appear about 1902. Jen- 
nings gave currency to the notion of ‘trial and error’ behavior, 
and he and his students have worked untiringly to reveal the 
nature of behavior in simple organisms. The physiologist 
Loeb also worked upon the same problem as we have noted. 
The Russian physiologist, Pawlow, more recently originated 
the method of the conditioned reflex, which has become one 
of the standard methods in the animal laboratory. Contri- 
butions to the science are constantly being made by many 
workers in the various branches of biology, but even a general 
account of these cannot be given here. 

Watson and the Behaviorists—The development of method- 
ology as sketched in the preceding section—from the casual 
observation and anecdote of a half century ago to the critical 
field work and laboratory control of today—was accompanied 
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by a corresponding advance along general theoretical lines. 
As we have noted, the modern movement was ushered in by 
the revolt against sentimentalism and subjectivism in inter- 
pretation, under the leadership of Loeb and Lloyd Morgan. 
But neither these men, nor their immediate followers, adopted 
a thoroughly consistent objective viewpoint, such as was 
necessary to raise comparative psychology to the dignity of a 
genuine natural science. 

Morgan, as the leader of the conservatives, did not deny 
the validity of anthropomorphic interpretation, but merely 
insisted that a critical rather than a sentimental attitude be 
maintained in making inferences concerning the subjective 
life of animals. The radicalism of Loeb did not lead him to 
reject subjective interpretation insofar as the higher animals 
are concerned. He and his school accepted one of the current 
views of the day which maintained that at some critical point 
in the phyletic scale the psychic factor, as something sui 
generis, entered. When present this factor furnished sub- 
jective data with which the comparative psychologist could 
and should deal. Organisms below this critical point in the 
scale were mere automata in the Cartesian sense, and here 
physiological activities and objective behavior must constitute 
the proper data of psychological description. The radicalism 
of the objective physiologists consisted in placing the critical 
point, at which the psychic factor enters, high in the scale as a 
rebuke to the current tendencies toward pan-psychism. 
Their view involved a metaphysical dualism, implicit or ex- 
plicit, of the Cartesian variety and hence was conservative 
enough insofar as its metaphysical premises were concerned. 
It left the comparative psychologist with such speculative 
problems on his hands as the determination of the critical 
point (in both phylogeny and ontogeny) when consciousness 
enters, and the selection of adequate criteria of the psychic to 
be used in anthropomorphic analogy. The radicals and the 
conservatives did not differ essentially, except that the latter 
were less critical than the former, and more liberal in their 
interpretation of the mind of lower animals. Neither group 
had been able to throw off entirely the yoke of metaphysical 
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tradition and consider the organism as an object of natural 
science in the broad sense. Anthropomorphism was still the 
‘bogey’ in animal psychology, as it had once been in the field 
of natural phenomena before the development of physico- 
chemical concepts. 

It remained for Watson (from about 1912 and onward) to 
bring to comparative psychology a straightforward and con- 
sistent objective viewpoint. Watson denied that the psychol- 
ogist, as scientist, had any right to recognize such philosophical 
distinctions as mind-body, subjective-objective, conscious-un- 
conscious. To the empirical observer there exists only the 
organism as an object and its movements or behavior and 
these constitute the sole data of a scientific comparative 
psychology. Such subjective categories as sensations, emo- 
tion, image etc. (as currently conceived) are logical artefacts 
rather than entities, or processes discoverable by natural 
science methods. They are meaningless to the scientist, 
therefore, however valuable they may be to the philosopher. 
The living organism presents no mind-body dichotomy to the 
biological observer but is, for him, a unitary object in the same 
sense that an atom, a molecule, or a boulder is such for the 
physical scientist. Speculative analysis and interpretation, 
insofar as they are justified at all, belong to the philosopher; 
the psychologist must use a descriptive terminology that 
properly belongs to the scientific universe of discourse. He 
cannot juggle into his system subjective categories about 
which natural science can know nothing. 

This view eliminates from comparative psychology all 
anthropomorphism. Both the older schools were agreed that 
interpretative inference as to the psychic life of animals was 
likely to be dangerously speculative; Watson and the be- 
haviorists went the logical limit by insisting that the specula- 
tive element was so large as to render such inferences scienti- 
fically worthless. The problem of the critical point at which 
the psychic enters, and of criteria of the psychic, obviously 
does not arise in an objective system. Watson applied this 
principle to man as well as to infra-human organisms, denied 
the validity of introspection as a psychological method, even 
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when inferences based thereon are not carried beyond the 
human species. We are not here concerned, however, with 
his attack upon subjectivism in human psychology, which 
amounts to an attempt to cast out egocentric interpretation 
from human psychology just as anthropomorphism was being 
forced out of the infra-human field by the objective principle. 
It should be clear, however, that only objective data on the 
human animal can be utilized in a comparative psychology 
which is broad enough to include the human species. So far, 
then, as comparative psychology is concerned, the behaviorist 
argument must carry with reference to man, as well as lower 
forms. For, since man is the only animal to which the intro- 
spective method applies, subjective categories and data must 
at best be limited to the human, and only so much of human 
psychology as can be stated in objective categories can be 
considered as comparative data. 

The behavioristic position represents the complete over- 
throw of metaphysical speculation in comparative psychology 
and the substitution therefore of biological conceptions and 
methods. Its major categories are organism, stimulus, and 
response or behavior. These represent, in each case, objective 
phenomena which can be reduced, theoretically at least, to 
the quantitative terminology of natural science (C. G. S. 
units). The determination of the laws of stimulation-response 
as involving a process of interaction between the organism 
and its environment becomes the proper goal of this objective 
comparative psychology. 

Summary.—The modern movement began as a revolt 
against the post-Darwinian anecdotal school under the leader- 
ship of Loeb and Lloyd Morgan. Two parallel lines of de- 
velopment may be distinguished during the period—the one 
methodological and the other theoretical in nature. The 
introduction of experimental methods, and especially the 
laboratory type of control introduced by Thorndike, has made 
possible the gathering of more exact and quantitative data in 
this field. This is especially true in America where experi- 
mental technique is widely used and is being continually im- 
proved and extended. The theoretical advance, led by 
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Watson and the behaviorists, was marked by the overthrow 
of metaphysical speculation and anthropomorphic interpre- 
tation in comparative psychology. A biological, or organis- 
mic viewpoint has come to be the prevailing one with a proper 
insistence on objective, quantitative data. 
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